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EXPLANATORY NOTE. 

Since the opening of the Johns Hopkins TJnivebsitt in 1876, it has been found convenient to issue frequent 
statements in respect to the development of its plans. The earliest of these Official Circulars were printed in octavo. 
Nearly two years ago the form was changed to a quarto, and some of the features of the University Reporter of 
Cambridge, England, were introduced, particularly current announcements of lectures and courses of instruction. These 
balletins were originally designed for the information of those who were connected with this University, or who wished 
to enter it; but they soon proved to be a convenient channel for acquainting the public at large with the condition of 
the foundation, and for spreading information in respect to scientific and literary investigations which were here in 
progress. Gradually the reports of society meetings, and the synopses of scientific papers claimed more and more space, 
and a demand for the successive circulars was indicated far beyond the company for which the original publication had 
been designed; and even to a limited extent in foreign countries. 

It is now thought best to modify in some particulars the plan of the circulars, so as to give still more space to 
the original work of the professors in the University and their more advanced students, without omitting the current 
information in respect to the plans of instruction, the rolls of attendance, and other purely local matters. 

In order that a ready reference may be made to the articles of more permanent value which have already been 
printed, the accompanying index has been constructed by the skillful hand of one of the officers of the University, to 
whose assiduity and accuracy these pages bear abundant witness. I regret that his reluctance to be named precludes a 
. more definite acknowledgment of his efficient services. 



D. C. OILMAN. 



OlBce of the Prrsidekt, Johns Hopkins Unirenitj, ^ 

Baliimoref September, 1882. 



Johns Hopkins, a merchant of Baltimore, who died in 1873 in the seventy-ninth year of his age, bequeathed a large 
part of his fortune to two Institntions which perpetnate his name — the Johns Hopkins Hospital, and the Johns Hopkins 
Uniyersity. Each fonndation received an endowment of not far from three and a half million dollars. The Hospital is now 
bnilding. The University has just concluded its sixth year of work. The two institutions are separate corporations, 
but are closely affiliated. 



[Iwoed u UniTeniij droalmr. Ko. 18, Soptember, 1882. 
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trees, 202, 215; eight-sqnare imaginaries, 203 ; a pro- 
blem of analytical geometry, 209; a geometrical 
representation of an equation between two varia- 
bles, 210; associative imaginaries, 211; specimen 
of a literal table lor binary quantics, otherwise a 
partition table, 214; geometrical interpretation of 
certain formulae in elliptic functions. 238 ; formulae 
of trigonometry, 241. 

Cbaob, a. B. Cubic surfaces treated by quaternions, 
45. 

Cbaio, T. Orthomorphic projection of an ellipsoid upon 
a sphere, 91; proof ot Abel's theorem, 232; certain 
possible canes of steady motion in an incompressi- 
ble viscous fluid, 247; a geometrical theorem, 278; 
areas of oorrexpondlng surfaces, 2C9. 

Davis, B. W. Blnodal quartics, 242. 

DAT, W. C. Expedition to Mt. Whitney, 163. 

DuarsB, W. P. Properties of the numerical solutions of 
ox'— y*— — 1,178. 

Elt, G. & Partitions, 211. 

FaJL db Bbubo. Notes on modern algebra, 94. 

Flbtobbb, L. B. Molecular change in iron at red heat, 
SS; new determination of the mechanical equiva- 
lent of heat, 128. 

Fbabxlib, F. Remainder in Taylor*s theorem, 35 ; de- 
duction firom the properties of a system of three 
circles, 85; v. Gall's table of groundforms for the 
octavic, 85; calculation of the generating functions 
and tables of groundforms for binary qnantic;), 91; 
intersections of t?ro curves, 95 ; new proof of Euler's 
development of the infinite product (1 — x) (1— x^) 
(1 — x').. ., 97; some arithmetical theorems de- 
rived from a question in probability, 128; notes on 
Newton's method of approximation, etc., 151; acla.<B 
of differential equations, 165; probability of the ex- 
istence of an error in the result of a certain com- 
putation, 165; cubic curves, 212; cubicsand systems 
of conies, 242; also see J. J. Stlvestrr. 

Fbbblabd. F. T. Linkages for x", 147. 
Fbbbmab, 8. H. Problem of electrification by evapora- 
tion, 173. 



SEPTSifBia, 1882.] 



UNIVEBSITT CIRCULARS. 



n\ 



GtASHAir, J. C Ghaoge of the iDdepoodent rarlable, 9ft ; 
forms of Rollers theorem, 215. 

HiXL, E fl. New action of the magnet on electric car- 
rents, 26; electromagnetic experiments, 66; rotation 
of the plane of polarisation of light by refl ction 
ftoTCi the snr&ce of strongly magnetized nickel, 82. 

Hammosto, J. General differentiation, 94. 

Hastixos, G. 8. Spectroscopic note, 128; triple objeo- 
tires, 216. 

Hatbawat, a. S. Generalised forms of trigonometrical 
ratios, 48; general method in congruences and its 
application to the theory of the dlTisors of cydo- 
tomio functions of erery class. 67; similarity be- 
tween congruences and equations and its signifi- 
cance, 97; oyclotomic functions, considered with 
respect to a prime modulus p, 131. 

Hill, G. W. Hansen's general formulae for perturba- 
tions, 216. 

Htds, E. W. Centre of grarity of snrfaoe and solid of 
rcTolution, 147. 

JoHHsoH.W.W. 8trophoids,147; (aadW.BLSroET) notes 
on the gem pnsale, 4A. 

EiMPB, A. B. Geographical problem of the four colors, 

16. 
Kisvi, OL H. Theory of the red- lead secondary battery, 

163. 

Ladd, 0. De Morgan's extension of the algebraic pro- 
cesses, 146, 

LouDOV, J. BelatlTC motion, 94. 

MacCustoox, E. Theorem for expanding functions of 
functions, 45, 96; new general method of interpola- 
tion, 45; remainder of Laplace's series, 184; certain 
expansion theorems, 184. 

Mitchell, O. H. Gompletion of Format's theorem, 48; 
binomial congruences, 49; completion of Wilson's 
theorem, and the number of nth residues, 67; prop- 
erties of the roots of z' ;^x mod. k, 85, 96; theorem 
including Format's and Wilson's theorem*, 97; bi- 
nomial congruences (mod. p,/(z)), 132; binomial 
congruences: comprising an extension of Format's 
and Wilson's theorems, and a theorem of which 
both are special cases, 147; residues of symmetric 
functions, 164; some theorems in numbers, 184; par- 
titions, 210; determinants of powers. 242. 

NxwcoMB, 8. Method of de?eloping the perturbatiTO 
ftinotions of planetary motion, 146; frequency of 
use of the different digits in natural numbers, 
184. 

NicBOLB, B. L. See H. A. Rowlaito. 

Pstaos, B. (with notes and addenda by G. 8. Piiaci). 
Linear associative algebra, 214. 

PiiROB, G. 8. Qumcuncial projection of the sphere, 45; 
ghosts in Rutherftird's diffhMtion- spectra, 45 ; new 
computation of the compression of the earth from 
pendulum experiments, 128; relatlre forms of qua- 
ternions, 179. 

Pnar, H M. Rule of signs in determinants, 161; 
singular solutions, 212. 

Panmss, R. W. Problem in maxima and minima, 86; 
a geometric locus, 86; smoke ring phenomena, 202. 

RoMBTS, S. Immediate generalisation of local theo- 
rems in which the generating point dirides a ?aria- 
ble linear segment in a constant ratio, 148. 

RowLAjiD, H. A. New action of the magnet on eleo- 
trlo currents, 16; mechanical equlralent of heat— 
(postscript to paper on,) 30; comparison of standards, 
31 ; molecular change in iron at red heat, 33; prelimi- 
nary notes on Mr. Hall's recent discoTory, 45; 
explanation of magnetic attraction and repulsion 
by the motion of a perfect fluid, 47; general equa- 
tion of electromagnetiQ action, with application 
to a new theory of magnetic attractions etc., 63; 
resulta accomplished in the manufacture of grat- 
ings for optical purposes, 245; (and B. L. Nichols) 
electric abiiorption in crystals, 161. 

Sfeiii, O. Ratio between sector and triangle in the 
orbit of a celestial body, 147. 

SroaT, W. K. Genet alised form of analytical triangle, 
34; reduction by determinants of an expression for 
radius of currature, 85; Tolumes and surfaces of 
fi-dimensional spheres, 48; two kinds of k\h to- 
tients, 188; theory of rational derlration on a cubic 
corra, 148; notation for totlents, 161 ; system of eon- 
chordal oonics, 178; aoalytical proof of some prop- 
erties of binodal quartics, 178; non-euclidean trigo- 
nometry, 211; alio see W. W. Johvsov. 



STaiNOHAM, W. I. Geometrical figures in space of four 
dimensions, 83; generalisation, for n-fold space, of 
Euler's equation for polyhedra, 35; Toctor ratios 
considered as trigonometic functions of angles, 35; 
rotation in fbur dimensional space, 49, 67 (note); 
regular figures in n-dimensional space, 63, 66. 

Stltsstkr, J. J. Probable generalls^ition of the theorem 

*'— 1 

— ^ — j:* ±pY^, 35; tables of generating f\ino- 

tlons and ground-forms for simultaneous binary 
qnantics of the first four orders, taken two and two 
together, 45; divisors of cydotomic functions, 45; 
terna'y cubic form equations, 45, 64; triangles in- 
and ex-scrlbable to a general cubic curre. 49; trl- 
section and qnartiseollon of roots of unity, 94; re- 
sultaat of two congruences, 181 ; prerogatire of a 
ternary denominational system of coinage, 132; 
point In the theory of TUlgar fractions, 147; instan- 
taneous proof of a theorem of Lagrange on the 
dlTisors of the form Ax* + By* -I- Cr*, with a post- 
script on the dlvioors of the functions which mul- 
tisect the primitive roots of unity, li8; multisection 
of the roota of unity, 160; certain integrable clans 
of differential and finite-difference equations, 178; 
completion of the author's method of obtaining the 
gronndforms to any binary qnantie or system of 
binary quantics, 178; question in partitions, 179; 
geometrical proof of a theorem in numbers, 179; 
tables of the generating functions and groundforms 
of the binary duodecimlc, with some general re- 
marks, and tables of the irreducible sysygies of 
certain quantics, 184; demonstration of the Impos- 
sibility of the binary octaflc possessing any ground- 
form of deg-order 10 4, 184; nota to Professor 
Gayley*s paper on the geometrical forms called 
trees, 202; note to Professor Gayley's paper on the 
8-square Imaglnaries, 203 ; geometrical treatment of 
a theorem In numbers, 209; properties of a split 
matrix. 2(0; TohebychefPs theory of the totality of 
the prime numbers comprised within glTen limits, 
214; solution of a certain class of difference and 
differential equations, 215; nooions, 241; mechan- 
ical involution, 212; (and F. FaAirxLiK) logical pro- 
blem connected with assurances on Joint lives, 202. 

Vah VsLisa, G. A. On a condition that the total differ- 
ential equation Pdx •\- Qdy + Iidz+ . . . -f- Tdv^O may 
admit of a single primitive, 36; certain compound 
determinants, 132. 

Wbitoom, a. W. Expansion of ^ (z + A), 148. 
Also 9te Logic 



PHIIiOIiOGY. 

ALKX4HDXB, W. J. Pcriphrases in Antiphon, 96. . 

Allen, F. D. Etymological and grammatical notes, 78. 

Alumsoh, F. G. UUp as au affective, 18; redistribution 
of the parts in the Parodos of the Vespae, 47, 95; 
ellipiical use of the Greek article, 67. 

Bsviaa, L. Guttural nasal as consonant and vowel and 
its representation in Sanskrit and Greek, 82; gen- 
uineness of the first Antiphontean oration, 129. 

Blackbubv, F. a. Ghange ottk into t in the Orrmulum, 
244. 

Bloompikld, M. Ablaut of Greek roots which show va- 
riation between cand •.79; relation of cidwf : Ulvla, 
163 ; final as in Sanskrit before sonants. 174, 243; ety- 
mology of d/ut/SXtucciF, 176; Grhyasanagrahapara^iMta 
of Gobhilaputra, 206. 

BaiicnT, H. G. G. BrOcke's imperfect vowels 83; Ver- 
ner*s law, 33; recent Investigations of Grimm's law, 
78; Sievers' 'surd media" and Paul's '* sonant ten- 
uis," 82; isolated forms In New High German, 174. 

BaioHT, J. W. Begemann's views respecting the Teu- 
tonic weak preterite, 34; original Teutonic accent 
of weak verbs, 174. 

Baow!r, F. Akkadian and ito influence on Semitic lan- 
guages, 149. 

B'fKGBss, E. S. Gertain locatives In Andocides, 129. 

Gampbrll, L. Agamemnon of Aeschylus, 96. 

GABpB2fTiB, W. H. T6ukvsdhi, an Icelandic poem (about 
1650 A. D.), 166; loss of stroag verbs In New loelan- 
dlc, 175; notes on a German Passion Play, 238. 

GAmTBB, F. Two German aoholara on one of Goethe's 
masquerades, 43. 



Goox, A & •* Wtatand,"* 18, 44; Hamlet 1, i, 63; Inaccura- 
cies in Du Gangers "Glossaiium mediae et infimae 
LaUnitatis."82. 

Gsosa, J. M. Testamenta of the Twelve Patriarchs, 34 ; 
influence of the Septuagint on the Greek of the New 
Testament, 66; final sentences in the New Testa- 
ment, 128; limita of New Testament textual criti- 
cism, 129. 

Eluott, a. M. LaviecT AtexU and Gaston Paris' theory 
concerning the distribution of the North French 
Dialects. 17; latest theories respecting the language 
of the SermenU de Strasbourg^ 18; noun-flexion in 
the oldest French texts, 33; American publications 
during 1879 in Ronttanee philology, 67 ; differences 
between sixteenth and nineteenth century French, 
82; dialect peculiarities of Riehars U Bimu, 129 ; Old 
French dialecta question, 163; dialect peculiarities 
of the Creole French, 204. 

Elus, R. Neapolitanus of Properiius, 95; flragments of 
Sophocles, 212. 

Fat, E a. Imperfect and pluperfect subjunctive in the 
Roman Folk-Speeeh, 93. 

GAaitsa, a "Subjonetif dubltatif "-^s ne iochs pat, 47» 
78,166. 

GAaKBTT, J. M. ''For— Sake," 244. 

GiLDBasLBBVB, B. L. Encroaohmont of i&i} on ov in later 
Greek. 17, 43; vptV in the Attic orators, 168, 212; con- 
ditional sentence in Pindar, SOI. 

GooDWiH, W. W. Aucat «v6 w/ui/MAmv and BUai Wfl^d^«ia^ 
48; Plato's Republic (vl, 20, 21), 204. 

Hall, FiTBBDWAmi». Origin of had rather go and analo- 
gous locutions, 166; separation by a word or words 
of to in the Infinitive mood, 243. 

Hart, J. M. Keltic and Germanic, 06. 

HniPBaBTS, M. W. Fourth play of the Tetralogy, 78. 

Lahman, G. R. Why has the Sanskrit ablative so seldom 
a form exclusively Ita ownT, 17 ; relative frequency 
of ancient and modern grammatically equivalent 
forms as a criterion of the age of different Vedlc 
texta, 17 ; races of which the men speak a dialect 
different from that of the women, 18; cmcon- 
sdous duplication of equivalent linguistic ele- 
menta, 33. 

LvQUiBffs, J. VendidAd as translated by M. Darmes- 
teter, 166. 

MaoCuntocx, W. D. First appearance in English of the 
words "father" and ''mother," 130. 

McCuaoT, J. F. Language in ita nature and origin, 173 ; 
Assyrlological notes, 212. 

Mosmis, a D. Some verbal forms In Homer, 18; Xeno- 
phon's Oeoonomicus,47, 74; Horace, (Car. I, xv, 14), 
67; forms attributed to the verb "^pte," 82; 
a<rwKmyXP^ In Sophocles, (Ajax,<l72), 82; Sophocles' 
Antigone, (1102), 96; Enthoven's dissertation on the 
Ion of Euripides, 180; alleged fact In the life of 
Euripides, 148; idiom of Demosthenes, 174; ov 
i&i). 204; beginnings of the Athenian Hegemony, 
238. 

Nbttlbship, H. Verrlus Flaccos, 78, 145; notes on Placi- 
dus, 166; Nonius Maroellns, 243. 

O'CoxxoB, B. F. Principles of orthography of French 
verbs ending in -s/er and -eier, 34, 78; negative par- 
ticle mie in Old French, etc., 83, 160; negative in 
early French, 129; parsgogical "•" in French 
verbs, 174. 

Paokabd, L. R. Oeddes's "Problam of the Homeric 
poems," 43. 

PaicB, T. R. Golor system of Vergil, 204. 

PaiMEa, S. Gonsonant declension in Old Norse, 145, 
166. 

Shobt, G. New revision of King James's revision of 
the New Testament, 166. 

Sbbpobbd, H. E. History of "coincide" and "coinci- 
dence," 79; study of Bentley's English, 146; position 
of the rhematic to, 212. 

Smith, G. L. Vlrgirs Instructions for ploughing, fkllow- 
Ing, and the rotation of crops, 212. 

Spibbbb, E. H. a point In the "Judicium de Isaeo " of 
Dionysius of Hallcamassus, 174. 

Stocksbidos, G. H. Defence of " is being done," 149. 

SVNDBBEO, J. Gustoms and language of the Santals, 
18. 

THATxa, W. G. Nouns ending in -toe and -tudo used by 
Plautus and Terence, 204. 

ToT, a H. Problems of general Semitic Grammar, 95; 
Semitic vowel a, S12. 
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CHRONOLOGICAL STATEMENT. 

1867, August 24. Incorporation of the Johns Hopkins University. 
1870, June 13. Organization of the Hoard of Trustres. 

1873, t)cccmber 24. Death of the Founder; 13orn May 19, 1794. 

1874, February 6. First Business Meeting of Trustees. 

1874, December 30. Election of a President of the University. 
1876, February 22. Public Announcement of Plans. 
1876, September 13. Opening of the University. 
1876, October 3. Instructions Began. 

Uy tbo action of the Trustees, May 7, 1877, it was determiued that instructions 
shonld besin annually on the last Tuesday of September; that the organization 
of classei should commence one week earlier, and that instructions should close 
on the second Friday in June. 



Associates. 
Adams, Herbert B. 123 W. Madison St. I/isiory, 

A. B., Amherst CollCKe, 1872. and A. M., 1873; Ph.D., I'LlvarsUy of Hcldclb«rg. 1«7G; Lecturer 
OD Iliitorj at Smith Cullcgs. 

Brandt, Hermann C. G. 228 N. Eutaw St. Gcnnaft. 

A. H., Hamiltoii College. I8T2, «ad A. M.. 187& : AMiataDt Professor of Moderu Lungiiagc-s iu HamiU 
tou College, 1871-76. 



Brooks, William K. Lake Roland, Bait. Co. 

A. B., H'llliams College, 1870; Ph. D., Harvard University, 1675. 

Browne, William Hand 2 Huntingdon Ave. 

M. I)., University of Marylaad, 1850. 

Cook, Albert S. 123 W. Madison St. 

8. B., Rutgers College, lb72, aud 8. M.. 1875. 



Biology. 

Librarian. 

English . 



OFFICERS and STUDENTS, 1879--80. 



PUESIDBNT. 

Galloway Cheston. 



Trusteks. 

Trbasurkb. 
Francis White. 



tiSCBETAHT. 

William Hopkins. 



Cross, John M. St. Paul & Chase Sts. A'ezv Ttstameni Greek, 

A. B., Prluceton College, 1867, and A. M., 1870; Tutor of Greek in Princeton College, 1873-76. 

Ellioit, a. Marshall 214 N. Howard St. Romance Languages. 

A. B., Ilartrford College. 1866, and A. U.. 1878; A. B., Harvard Uui\ersitr, 18CM. 

Hastings, Charles S. 8 Denmead St. JViysics. 

Ph. B., Yale College, 1870, and Ph. D., 1873 ; Holder of the " Tyndall Scholarsbit)," in I'arU, 1875- 



George William Brown, 
bl) W. Chase bt. 

QaLLOWAY CHKSTviN, 
815 ]Uadison Ave. 

George W. Don bin, 
42 bt Paul St. 

John W. Garreit, 

50 Alt. Vernon IMace. 

Charles J. M. Gwinn, 
83 Mt. Vernon IMacc. 

Lewis N. Hopkins, 

138 ISt. Paul St. 



William Hopkin.s, 
21 Franklin St. 

KeverDY Joh.nson, 

Ut. Vernon Uotcl. 

Francis T. King, 

76 Catlicdral St. 

C. Morton Stewart, 
167 Dolphin St. 

James Carey Thomas, 
317 Madison Ave. 

Francis White. 

237 St. Paul St. 



Lanman, Charles R. 132 W. Madison St. 

A. B., Yale College, 1871. and Ph. U., 1873. 



Sanskrit 



President of the University. 
Oilman, Daniel C. Si Saratoga Street. 

A. B., Yale College, l.Sj2, and A. M.. is:u ; LL.I)., Harvard fulwrsity sad St. Jaha'n College, 
1876; Professor la Yale College, 18<iJ-7.'; Prcaidciit rui\cr<ity of Caliruraia, |)?7-i-75. 

Professors. 
Gildersleeve, Basil L. 253 St. Paul St. Greek, 

A. B., Princeum College, 18li), and A. M., I8.)J : Ph. U.. University of Uultiogeu, 1853; IJ.. D., 
( ulkgc of William and Mary, la^; Prorc»<(or of Cireek iu lUc t'uivercitjr of Virginia, 
lt)oG-76; Proftisaur of Latin in the Uuiversitj of Virginia. In;1-66. 

Martin, H. Newell 233 St, Paul St. Biology, 

M. n.. Uoivertity of London, 1871, and Dr. Sc., 1872; A.D.. l'niver>it) of Cambridge, 1874, and 
A. M.. l!«77: Fellow, and late Lecturer on Natural History iu Chritl College, Cambridgt; 
Fellow of Univeriiity College, l.nudon. 

Morris, Charles D. (Collegiate) 158 N. Howard St. Latin and Greek* 

A. B., Liueoln College, Oxford, 184V, A. M.. and IVIlow of Oriel College, Oxford, 18.^2; Pru- 
feasor iu the Uuivcntity of New York, 187S-78. 



Morse, Harmon N. 12 Denmead St. Chemistry. 

A. B., Amherst College, 1 H73 : Ph. D.. Lui»eptlfy of Gcttingeu, lt>75; luktruotor iu Chemistry at 
Amherst College, l»75-7C. 

Scott, Austin Washington, D. C. History. 

A. B., Yale College. 186»; A. M.. Uuiveralty of Michigan, 1^70; Ph. D., University of Leipsic. 
1873 : late luatructor in History at the l'uivvr!>it.t of Michigan. 

Story, William E. 41 Franklin St. Mathematics. 

A. B.. Harvard Unlvcrtity, 1871 ; Ph. D., Uulvcriity of Lei|>.4ic, 187 j; Tutor of .Uatlicniatlc* in 
Harvard t'biver»ily, 1875-76. 

Uhler, Philip R. 218 W. Hoffman St. Natural History. 

Librarian of the Peabody luitilute, and Prudldont of the Mart land Academy of Sciences. 

Warren, Minton 123 W. Madison St. Latin. 

A. B., Tufia College. 1870; Ph. D., University of Strasburg. 1879. 

Assistants. 

Clarke, Samuel F. 267 N. Eutaw St. Biological Laboratory. 

Ph. B., Yale College, 1878; Ph. D.. John* Itopkinv UuivcrBity, 1<<79. 



Craig, Thomas United States Coast Survey. 

C. E., Lafay«lt« College, t^75; Ph. !>., Johus Ho|)kinB University, 1^7e^ 



Kemsen, Ira 



213 St. Paul St. 



Chemistry. 



College of the City of New York : M. D., College of Physlcinnii and Surgoms. K. Y.. 1867 ; Ph. D., 
University of tiotUngen, 1870; Professor of Chemistry in Williams College, l872-7<, and 
previously Assisuu^ in Chemistry in the University of TQbingeu. 

Rowland, Henry A. 14 Cathedral St. Physics, 

C. E.. Reniselaer Polytechnic Institute, Troy, 1870; AbsIsUuI Professor In the same, 1872-75. 

Sylvester, J. J. 139 St. Paul St. Mathematics. 

A.M., University of Cambridge: Y. R. S., Loudon and Edinburgh; Correaponding Member Insti- 
tntc of Prance; MemWr. Academy of Sciences in Berlin, Gdttingen. Naples, Milan, St Pe- 
tersburg, etc. I I.L. D.. Unireriity of Dublin, University of Edinburgh; late Professor 
of Mathematics in the Royal MiUury Academy, Woolwich. 

Lecturers for the Current Year. 

Professor J. Willard Girds, of Yale College, Theoretical Dynamics, 

Mr. Sidney Lanier, o£ Baltimore, English Literature. 

495 N. Calvert »t. 

Professor G. S. Morris, University of Michigan, History of Philosophy, 

Mr. Charles S. Peirce, of the U. S. Coast Survey, Logic. 

187 N. Howard St. 

Professor Leonce Rabillon, of Baltimore, Fretuh Literature, 

69 Park Ave. 

■tkssor John Trowbridge, of Harvard University, Physics, 



Franklin, Fabian 228 W. Lanvale St. 

Ph. B.. Columbian Univerfity, 1869. 

Hall, Lyman B. 255 N. Eutaw St. 

A. R., Amherst College, 1873; Ph. U.. University of tjottiugcn, l87o 

SiHLKR, Christian ioo N. Paca St. 

Cooeordia College, 1^66; M. D., University of Michigan, 1871. 



Mathematics . 

Mathematics. 

Chemical Laboratory . 

Biological Laboratory . 



Fellows by Courtesy. 
Former Holders of E'ellowships, 

Adams, Henry C, ( Lecturer at Cornell University) J^olitical Science. 

A. v., Iowa College, 1874, and A. M., 1877 ; Ph. D., Johns Hopkins l'niver->iiy, lt«7^. 



Bloomfield, Maurice (Student in Vienna. Austria) 

A. M., Furman University, (S. C.}, 1877 ; Ph. D., Johns Hopltins University, 1879. 



Philology. 



Jacques. William W. 139 Carrollton Ave. Physics, 

S. B., Maasachasetta Institute of Technology, 1)}7C; Ph. D., Johns Hopkiu:. Inixcr^ity, 1S7S>. 



Sewall, Henry (Student in Leipsic) 

8. B., Wtsleyan UniTcriity, 1876; Ph. D., Johns Hopkins University, 1879. 

Fellow of Columbia College^ N. Y. 
Fletcher, Lawrence B. 73 Couriland St. 

A. B., Columbia College, 1877. 



Biology. 



Physics. 



Miss Christine Ladd, a graduate of Vas^ar college, whose mathcmfttical attain- 
ments had been commendod by the Faculty as worthy of the bolder or a Fellowship 
in Mathematics^ was invited by the Trustees, June % 1879, to continue her studies 
herd for a year, and the usnal stipend of a Fellowship was voted tu her. 



Dec;, 1879.] 
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Fellows. 



Allinson, Francis G. 123 W. Madison St. 

A. B., Harerford Oollefe, 1878; A. B., narrard Univer*ii?, 1877. 

Ayres, Brown 117 Bolton St. 

Wanhlnglon and Lee Univemlty ; 8. B.. Stcvcin Inatitote of Technology, 1878 

Bevier, Louis 140 Cathedral St. 

A. B., Rutgert College. 1878. 

BuRNEY, William 150 W. Biddle St. 

.S. B., Davidson College, 1875 ; Ph. D., Unlrenity of Heidelberg, 1879. 

Fahlberg, Constantine 35 Couitland St. 

Ph. D , University of Leipsic, 1878. 

Hall, Edwin H. 270 W. Fayette St. 

A. B., Rowdoin College, 1875. 

Hartwei.l, Edward M. 132 W. Madison St. 

A. B., Amher«t College, 1878, and A. M., 1878. 

Irby, J. R. McD. 244 N. Howard St. 

S. B.. University of Virginia. 1875 ; Ph. D., UuWenity of Odttingan, 1878. 

Kuhara, Mitsuru 267 N. Eutaw St. 

8. B., Uul\ertitT of Toklo, Japan, 1(>77. 

Marquand, Allan St. James Hotel, 

A. B., Priueeton College, 1874. 

Mitchell, Oscar H, 140 Cathedral St. 

A. B., MarictU College. 1875, and A. U., 1878. 

Nichols, Edward L. 67 St Paul St. 

8. B.. Cornell Unlveriity. 1875; Ph. D., Unircmlty of G6ttingtn, 1879. 

Nicolassen, George F. 622 VV. Lombard St. 

A. B., UuUeralty of Virginia, 1879. 

Pratt, Waldo S. 132 W. Madison St. 

A. B., Williams College. 1878. 

Prentiss, Robert W. 306 E. Chase St. 

B. B., Ratgers College, 1878. 



Sedgwick, William T. 

Ph. B., Yale College, Its77. 



267 N. Eutaw St. 



Stringham, Washington L 107 N. Charles St. 

A. B , Harvard University, \6r\. 

Van Velzer, Charles A. 122 Myrtle Ave. 

8. B., Cornell University, 1878. 



Wilson, Edmund B. 

Ph. B., Yale College, 1878. 



267 N. Eutaw St. 



Young, Abram V. E. 35 McCulloh St. 

Ph. B., University of Michigan, 1875. 



Students. 
Adkins, William H. 117 N. Charles St. 

Kaston (Md.) Classical School. 

Alexander, William J. 46 McCulloh St. 

A. B., University of Ix>ndon. 187A. 



Greek, 
Physics. 
Greek. 
Chemistry, 
Chemistry. 
Physics. 
Biology. 
Mineralogy. 
Chemistry. 
Logic and Ethics, 
Mathematics, 
physics, 
Greek, 
Philosophy. 
Mathematics. 
Biology. 
Mathematics. 
Mathematics, 
Biology. 
Chemistry. 



Matriculate. 
Biology, 



Bond, A. Kerr 82 Read St. 

Mr. G. G. Careys School, 1875. 

Booker, William D. 152 W. Madison St. 

M. D., University of Virginia, I8«7. 

Botiine, Gislr C. J. 282 E. Pratt St. Greek, 

A. B.. .Vorwegian Luther College, Iowa, 1878; A. B.. Northwestern University. Wisconsin. 1879. 



BoWdoin, Henry J. 130 N. Charles St. 

Mr. H. W. Luckelt, Instructor. 



Bright, James W. 

A. B., Lafayette College. I«77. 

Brinton, Daniel L. 

Mr. K. M. Lamb's School. 

Bristol, George P. 

A. B., Hamilton CK»llege, IhTC. 

Broun, Philip H. 

University of Virginia, 1878. 

Brown, John W. 

Mr. O. O. Carey '4 School. • 

Bruere, Abel T. 

Freehold (N. J.> Inulliuie. 

Cheek, Samuel R. 



i6 McCulloh St. 
45 Forrest Place. 
242 N. Eutaw St. 
118 St. Paul .St. 



Matriculate, 

Teutonic and Sanskrit. 

History and Languages, 

Greek, 

Chemistry, 



Govanstown, Bait. Co. Matriculate, 

85 McCulloh St. Preliminary Medical, 



118 St. Paul St. 



A. B., Centre College. Kentucky, lt«75. 

Coale, R. Dorsey 215 Madison Ave. 

C. K., Pennsylvania Milllary Academy. 1875. 



Latin and English. 
Chemistry, 
Math, and Chemistry, 



Coleman, Robert J. Wavcrly, Bait. Co. 

A. B., f'cntml Collt'ge, Missouri, l?76. 

Cone, Charles M. 263 N. Howard St Physics and Languages, 

8. B., Chandler Scientific Department. Dartmou-h College, 1875. 

Converse, J. Holmes Bar Library, Candidate, 

Rnclne College. 

Core, John, Jr. 69 N. Gilmor St. ttistory. 

Amherst College. 

Councilman, William T. Pikcsville, Bait. Co. Biology. 

M. D.. Unlvernliy of Maryland. 1S78. 

Crisp, William B. Brooklyn, Md. History and Languages. 

Mr. F. Kna)>|i's Institute. 



Candidate. 
Greek and German. 



Anderson, NtwroN M. 267 N. Eutaw St. Physics and Chemistry, 

Ohio .suu Uuiveri>ity ; Massacbusetu Institute of Technology. 

Arnold, Jacob D. 7 S. High St. Biology, 

A. B., Georgetown College, 1873, and A. M., IM7«; M. D., Washington University. Balt..l87«. 

Arthur, William H. 77 Franklin St. 

M. D., University of Maryland, 1»77. 



Artz, C. Walter 94 Saratoga St. 

Mr. J. T. Carlile, Instructor. 



Baden, William W. 

Steuart Hall. 



73 Preston St. 



Beadenkopf, Thom.\s M. 8 Ensor St. 

Baltimore City College, 1871. 

Berry, T. Alexis 247 Bolton St. 

Dr. Robert Atkinson's School. 



BiSSING, GUSTAV 

BaUlmore City Coileg*. 

Bland, John C. 

O. R., Hemb. Am. 8. 0. V, 



264 W. Lombard St. 
Washington, D. C. 



Biology, 

Candidate, 
Matriculate. 
Matriculate, 

Candidate, 

Special, 

Mathematics, 



Gumming, William 

Baltimore Cicy College. 

Day, David T. 

City Grammar School. 

Day, Wiiliam C. 

BaltlmoieClty College. 

Donaldson, Frank 

A. B., Harvard University, 1879 

Dosh, F. Bowman 

Milton Academy. 

Drey, Sylvan 

Mr. v.. M. Lamb'.'* Schcl. 

Ebeling, Hermann L. 

Overlea College School. 



313 N. Eden St. 
255 N. Eutaw St. 
255 N. Eutaw St. 
108 Park Ave. 
Ailington, Bait. Co. 
72 N. Carey St. 
56 C«mrtland St. 



Fay, Edward S, 



Candidate, 

Chemistry. 

Matriculate 

Biology 

Matriculate 

Candidate 

Candidate 

Romance Languages 



Wa>hing»on, D. C. 

A. B.. Uolversliy of Michigan. lf«:, and A. M., 1885. 

Freeman, Spencer H. 270 W. Fayette St. Physics and Mathematics^ 

A. B.. Uiilver»lty of Rochester. lS7o. and A. M., 1878. 

Gannt, Henry L. Owings Mills. Bait. Co. Matriculatt 

McDonogh School. 

Garner, Samuel 89 McCulloh St. Romance Langtiagei 

A. B.. St. John's College, IS74. 

Gavin, Frank D. Church Home Infirmary, Biology 

M. D., University of Maryland, 1874. 

Gepiiart, George F. 25S W. Lombard St. History and Language, 

Kaliimore City College. 

Gerke, Walter D. 56 I^xington St. French and German 

I.oyola t'-ollcge. 

GiLMAN, Brnjamin L 7© Cathedral St. PKV.Vo^o^> 

Williams Csllegt. 
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GiiTiNGS, D. Sterrett 145 N. Charles St. 

Mr. H. W. Luckett, lastructor. 

GjELLUM, Erik S. 282 E. Pratt St. 

A. B., Norvefiaa I.utber College, Iowa, 1879. 

Glenn, John M. 153 N. Charles St. 

A. M., Washington and Lc« Uuiversitj, 1879. 



Goodman, Edgar 

Baltluiore (Mtjr College, 1875. 

Grammer, Carl E. 

Ralttniore Oltjr College. 

Harlan, William B. 

St. John's College. 

Hathaway, Arthur S. 

S. B., Cornell University, 1879. 

Hodges, Sebastian 

Raoine Grammar Sohool. 

Howell, William H. 

Baltimore Citj College. 

Hussky, George F. 

Haverford College. 

Ingle, Edward 

Baltimore « Ity College. 

James, Walter B. 

A. R., Yale College. 1879. 

Jamieson, Alexander F. 

Phillips Academj, Ixeter, 1875. 

Jarvis, Edmund A. 

Mr. O. G. Carey's Sohool. 

Jenkins, Felix S. 

Loyola College. 

Johnson, John 

McDooogh School. 

Keeler, James E. 

High School, La Salle, III. 

Keyser, Newberry A. S. 

Mr. K. M.I^amb'aScbooL 

Kimball, Richard F. 

Mr. C. P. Grady's ScbooL 

Koyl, C. Herschel 



41} Pennsylvania Ave. 
425 Madison Ave. 
199 N. Howard St. 
112 Mulberry St 
83 Saratoga St. 
433 N. Mount St. 
142 Lanvale St. 
358 Linden Ave. 
261 N. Charles St. 
187 N. Howard St 
31 W. Eager St 
2 Cathedral St. 
266 Myrtle Ave. 
255 N. Eutaw St. 
375 Madi&on Ave. 
87 Park Ave. 
100 N. Paca St. 



A. n.. Victoria Uoirarsitj, Ootario, 1877. 

229} N. Eutaw St 



Leffwich, Thomas J. 

Bingham School. . 

Leonard, Benjamin F. 26 S. Broadway. 

M. D., Unirereity of Maryland, 1876. 

Lewis, John S. Bay View Asylum. 

M. D., College of Physioiani and Surgeons, Baltimore, 1879. 

Liebig, Gustav a. 307 St. Paul St. 

Dr. Edward Deichmann, Ia«truetor. 

Linthicum, Stewart B. 131 W. Lanvale St. 

Mr. G. O. Carey's School, 1877. 



Lowe, John H. 

Baltimore City College. 



387 Madison Ave. 



Candidate. 

Greek, 

Greek, 

Matriculate. 

Matriculate, 

Candidiite. 

Mathematics, 

Cattdidiite. 

Matriculate. 

Logic. 

Matriculate, 

Biology aud Chemistry. 

Matriculate, 



Matriculate, 



Candidate, 



Candidate, 



Mager, Wilhelm 44 Pennsylvania Ave. 

Fre«eoius's Laboratory, Wiesbaden. 



Mahon, Ormsby L. 

Baltimore City College. 

Mahon, Robert W. 

O. R., Lehigh University, 1876. 

Marston, William S. 

A. B., Harvard UniTerslty, 1674. 



138 N. Exeter St. 
138 N. Exeter St 
161 St. Paul St. 



McDowell, Whitpord L. 694 Saratoga St. 

Kmttiiuon dtj CoDejre, 1879. 



Physics. 
Preliminary Medical, 
Cattdidttie, 
Physics, 
Candidate. 
Biology. 
Biology. 
Matriculate, 
Matriculate, 
Matriculate. 
Chemistry, 
Candtdtite 
Physics and Chemistry, 
Mathematics. 
Greek. 



McIlwaine, Clkmknt R. 30 Denmead St 

A. R., Haaipdeu Slduoy College, 1878. 



MlTSUKURI, KaKICHI 

Ph. R.. Yale College. 1879. 



267 N. Eutaw St. 



Moale, William A. 152 N. Charles St 

M. D., University of Murjlaiid, 1879. 



Moo RE, William S. 

A. B., Davidson College, 1877. 

Morgan, Leigh C. 

Rnltimore City College. I(«73. 

Murray, Daniel M. 

Mr. 8. Z. Ammeo, Instructor. 

NicfiOLS, Charles W. 

Yale College. 

Norwood, Chalmers C. 

A. R.. DavidAon College, 1878. 



150 N. Eutaw St. 
77 Mulberry St. 
59 Cathedral St 
132 W. Madison St 
150 N. Eutaw St 



OuLD, Remus 203 W. Biddle St 

MastaachusetU Agricultural College. 



Page, James 

Baltimore City College. 



77 W. John St 



Palmer, A. Chase 96 Townsend St 

A. R., Johns Hopkias University, 1879. 



Palmer, Albert G. 

Mr. K. M. Lamb's School. 

Palmer, Nelson 

Mr. O. G. <'-arey's School, 1877. 



172 McCulloh St 
96 Townsend St 



Pettigrew, Thomas 33 Denmead St. 

Hillaboro. N. C, Miliary Academy. 

Prescoit, Philip M. 132 W. Madison St. 

Chandler Scientiflo Department, Dartmouth ('oliefe. 



Price, Herbert L. 

Baltimore City Collie. 

PuND, Frederick 

Mr. C. P. Grady's School. 

Reese, Robert M. 

Mr. E. M. Lamb'a School. 

Reid, Henry F. 



48 Mt Vernon Place. 
232 N. Gay St 
209 W. Pratt St. 
75 Mt Vernon Place. 



C. E., Pennsylvania Military Academy, 1876. 

192 Mulberry St 



Robinson, Adoniram J. 

Baltimore City College, 1879. 

Roe, Charles S. 

Oberlin Oollege. 

Rolando, Henry 

BRltimore City College. 

Sale, Lee 

Loui<«rnio High .School, 1878. 



237 W. Biddle St. 
Clifton, Bait. Ca 
196 W. Lombard St 



Sanderson, William R. Arlington, Bait. Co. 

Lavrenceritlc (K. J.) High School. 

Spieker, Edward H. 123 N. Paca St 

A. B., Johns Hopkins University. 1879. 



Stevens, Lewis T. 

Baltimore City College. 

Stokes, Henry N. 

S. B., Haverford College, 1878, 

.Stricklen, W. Raymond 

Baltimore City College, 1876. 

Swirr, Morrison L 

A. B., Williams College, 1»79. 

Thomas, Henry M. 

Harerford College. 

Thomas, William J. 

Randolph Macon t'olicge. 



105 Charles St Ave. 
212 W. HofTman St. 
149 E. Madison St. 
123 W. Madison St 
317 Madison Ave. 
10 S. Calhoun St 



History and Philosophy. 

Biology, 

Biology, 

Math, aud Physics, 

Matriculate. 

Candidiite, 

Philosophy, 

Mathematics. 

Chemistry, 

Matriculate. 

Chemistry, 

Candidate, 

Matriculate, 

Matriculate, 

Matriculate, 

Preliminary Medical, 

m 

Candidate, 

Candidate, 

Matriculate. 

Special. 

Candidate . 

Matriculate, 

Matriculate, 

Chemistry and Biology, 

Greek, 

Matriculate, 

Chemistry, 

Matriculate. 

Greek. 

Preliminary Medical. 

Matriculate. 
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TiDBALL, William J. 150 N. Eutaw St. 

A. R.. DaridMO College, 1878. 

Tiffany, Herbert T. 8$ Bolton St. 

Mr. S. K. Turner, Instructor. 

ToRRisoN, Isaac B. 282 E. Pratt St. 

A. B., Korwegian Luther College, Iowa, 1879. 

Trimble, Isaac R. 187 Maryland Ave. 

Shenandoah Valley Academj. 



Greek. 



Matriculate 



Greek. 



Warfield, Mactier 

Ury Houae School. 

Warren, Henry C. 

A. B., Hanrard University, 1879, 

Whitman, Frank P. 

A. B., Brown Unircrsitj, 1874. 

Whitney, Milton, Jr. 

Pr- r. M. A. Newell. Inatmctor. 

Wilhelm, Lewis W. 

Baltimore City College, 1871. 

Williams, N. Winslow 

Baltimore City College. 

Wilson, Henry M., Jr. 

Mr. O. O. Carey's School. 

Wood, P. Bryson 

St. John's Collage. 

Wood"^, Hiram, Jr. 

A. B., Priuceton College, 1879. 



Preliminary Medical. 



Preliminary Medical. 



112 St. Paul St. 

132 W. Madison St. Sanskrit and Teutonic 

267 N. Eutaw St. 

421 N. Calvert St. 

64 Pennsylvania Ave. 

60 Franklin St. History and Languages. 

251 Madison Ave. 

187 N. Howard St. 

374 Eutaw Place. 



Chemistry and Physics. 

Chemistry. 

Matriculate. 



Candidate. 



Preliminary Medical. 



Biology and Physics. 



SUMMARY. 

President and Professors, 7 

Lecturers, • 6 

Associates, . 14 

Assistants, 5 

Enrolled Students. 

Graduate Students (including 20 Fellows),* . . • 71 

Matriculated Students, 30 

Students not Matriculated, 44 

Whole Number of Enrolled Scholars, • 145 

Holders of Graduate Scholarships given by the Professors. 

1879. A. Chase Palmer, (A. B., Johns Hopkins), . Baltimore. 
Edward H. Spieker, (A. B., Johns Hopkins), Baltimore. 



Holders of University Scholarships. 

1878. W. W. Baden, (Sieuart Hall), . . . Baltimore. 
J. W. Brown, (Mr. G. G. Carey's School), Govanstown. 

1879. Edward Ingle, (Bait. City College;, . . Baltimore. 
L. T. Stevems, (Bait. City College), . Baltimore. 
H. T. Tiffany, (Mr. S. E. Turner, Instructor), Baltimore. 



« Two of whom are absent for this year. 



Cldtssificatian by States of Enrolled 
Students, 1879-80. 

Maryland, (Baltimore 69) 86 

Other States, 59 viz : 

New York, 10 

New Jersey 5 

Massachusetts, ...... 4 

North Carolina, 

Ohio 

Virginia, . 

Connecticut, 

Illinois, 

lowaj 

Pennsylvania, ...... 

Kentucky, 

District of Columbia, .... 

Ontario (Canada), 

Japan 

Maine, 

Vermont, 

Georgia, . 

Florida, 

Louisiana, 

Michigan, ....... 

Wisconsin, 

Missouri, ....... 

K.ansas, •...••• 
Russia, 



4 
4 
3 
3 
3 

3 

2 

2 
2 
2 
2 



List of Institutions at which the Ora^ 
uafe Students {1879-80) received 
their Bachelor's Degree: 

Harvard University, 5 

Yale College, 4 

Davidson College, 4 

Virginia, University of, ... , 3 

Cornell University, .... 3 

Williams College, . . . . . 3 

Norwegian Lather College (Iowa), . . 3 



2 

2 
2 
2 
2 



Princeton College, 
Rutgers College, 
Michigan, University of, 
Haverford College, 
Johns Hopkins University, 
Amherst College, 
Bowdoin College, 
Brown University, 
Central College (Mo.), 
Centre College (Ky.) . 
Columbia College, 
Dartmouth ' College, 
Furman University (S. C), 
Georgetown College (D. C.), 
Hamilton College, 
Hampden-Sidney College, 
Iowa College, 
London, University of, 
Lehigh University, 
Lafayette College, 
Mass. Inst, of Technology, 
Marietta College, 
Northwestern University (Wis ) 
Rochester University, 
St. John's College, 
Stevens Inst, of Technology, 
Tokio (Japan), University of, 
VictoriJi University (Ont.), 
Wesleyan University, 
Washington and Lee University, 

lAnt of Institutions at which the Or ad 
uate Students (1879-80) have re 
ceived the Degree of Master 
Doctor. 

Maryland, University of, ... . 

Johns Hopkins University, • 

Gottingen, University of, . 

Leipsic University of, .... 

Heidelberg, University of, . . , 



Virginia, University of, .... 

Rochester, University of, ... 

Michigan, University of, ... . 

Amher.nt College, 

Iowa College 

Georgetown College (D. C), 
Marietta College, ..... 

Washingt m and Lee University, 
Washington University (Bait.), . 
Physicians and Surgeons, College of, (Bait.), 



14 

4 

2 



Satnniary of Students EnroUed during 
tlie last three Academic Years. 

Grmdua(««, llatricu- KoU'Matrico- 
fnelodiug Kellowi. lates. lales. 

... 54 12 

... 58 24 

... 63 25 

... 71 30 



1876-77, 

1877-78, 

1878-79* 
1879-80, 



23 
22 

35 
44 



Total. 

89 

104 
123 

145 



• At Ui« opening of Ui« fourth jear. 

During the academic year 1878-79 the fol- 
lowing special classes were instructed, in ad- 
dition to those above enumerated : 
Persons attending a Course in Hydrody- 
namics, 8 

Persons attending a Course on the Theory 

of the Telescope, . . . . 15 
Persons attending the Chesapeake Zoologi- 
cal Laboratory, . . . . 10 
Teachers attending a class in Zoology, . 15 
Medical Students attending Demonstra- 
tions in Animal Physiology, , . 25 
Medical Students attending a course in 
Animal Histology, . . . . 12 
Average attendance upon public lectures 
1 879-80, "(not included in either of above sum- 
maries). 



>\ 



General Biology, . 66 
French Literature, 35 
Mediaeval History, . 03 
Greek History, . 39 
Ethics, . 123 

Greek Scxv^\»x^%^ 



German Empire, . 258 
Dante, . • 152 
Thirty Years War, 192 
Botany, . . 8q 
PQUvk.-»;Jw^^v^v.^^x ^'^'X 
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UNIVERSITY CIRCULARS. 



Death of Herman Voorfiees^ a Fellow 
of the Johns Hopkins University. 



Born August 18, 1851 



Died October 14, 1870. 



On Tuesday last, al Bull8lou,died Herman Voouhbes, 
who, for Ihe last ten years, has been known with great 
favor in this city, and who, at the time of his deaih, was 
about twenty-seven or twenty-eight years of age. He 
entered tlie Rensselaer Polytechnic Institute in 1869, and 
during the four years of liis course of study at that school 
of science, maintained a high standing. He was graduated 
in 1878 with the degree of civil engineer, and in the fall 
of 1875 went to Germany and entered the University of 
Gottingen, and there pursued the study of chemistry under 
the celebrated scientist. Prof. Wohler. His intention was 
to remain there two years, and to obtain the degree' of 
Ph. D., but ho was prevented from accomplishing this 
design by the death of his father, and returned home in the 
full of 1876. Becoming then a member of the Faculty of the 
liensselaer Polytechnic Institute, he was chosen as assistant 
to the chairs of geodesy and descriptive geometry. This 
position he held for two years, and then in the full of 1878, 
entered the Johns Hopkins University at Baltimore, Md., In 
order to continue his chemical studies under Prof. Ira 
Remsen,anauthority of high repute in the study of organic 
chemistry. At this university there are fellowships lasting 
for a year and rtnewablc yearly, to which certain emolu- 
ments and privileges are attached. To win one of these 
fellowships was the desire of Mr. Voorhees, and for this 
object he strove. While most arduously engaged in his 
studies, he was attacked last spring with a hemorrhage, the 
attack occurring as he was one day pursuing his investiga- 
tions in the laboratory of the University. About this time 
he also received notice that he had gained the fellowship 
which he had so ardently souf^hl. But he never lived to 
enjoy its privileges, or to honor the choice of those who 
had so esteemed his ability and learning, for although hopes 
of his recovery were entertained, the improvement upon 
which these hopes were based proved to be only temporary. 
He passed the greater part of the last summer among the 
Adirondacks. Returning to the house of his brother, 
Theodore Voorhees, In the late summer, ho there remained, 
the subject of the kindest and most considerate attentions, 
until his death. — From the Troy Morning Whig, of Thurs- 
day morning, October 16, 1879. 



FOURTH ANNUAL REPORT. 

The Annual Report of the President of the University is now ready 
for distribution. 

It contains seventy-six pages, including the appendix. It gives a 
review of the last three years, by which the public may judge not only 
of the plans adopted, but also of their operation during this prelimi- 
nary period. Among the topics discussed are university and collegiate 
work, fellowships, graduate students, undergraduate students, library 
and apparatus, relations to other institutions, investigations and pub- 
lications, examinations and degrees, public lectures, teachers' class in 
zoology, instruction preliminary to medical studies. The appendix 
has several noteworthy tabular statements, e,g.: 

Roll of Fellows, with a brief statement of their academic work. 

Enumeration of Classes. 

Lists of Scientific Apparatus. 

Lists of Scientific Papers published by members of the University. 



BRIEF ANNOUNCEMENTS. 

Professor John Trowbridge, of Harvard University, will deliver 
a course of twelve public lectures on the Philosophy of Physics, 
beginning January 20, 1880. 

The aim of this course will be to present the subjects of Mechanics, 
Heat, Sound, Light, Electricity and Magnetism in a logical way ; 
breaking down the barriers by wljich they are fenced about in popular 
estimation. Consideration will be given to the methods of thought 
which scientific men adopt, and they will be contrasted with those 
followed in other intellectual fields. 

The lecturer will endeavor to give to the subject of Physics an in- 
teresting and humanitarian aspect, and to call attention to the impor- 
tance of the studv. 



Professor J. Willard Gibbs, of Yale College, will lecture or. 
Theoretical Dynamics, four or five times weekly, during January 
and February 1880, beginning on Monday, January 5. 

The principle of virtual velocities will be taken as the point of 
departure, and the subject will be treated somewhat on the plan of the 
M^caniqne Analytique ; but other methods of developing the subject 
will be noticed and critically compared with that of Lagrange. The 
notations, generally known as quaternionic, in which direction and 
magnitude are expressed by a single letter, will be used to a con- 
siderable extent, but not so as to presuppose any knowledge of 
Quaternions, as all notions and notations borrowed from that science 
will be fully explained, and their essential properties demonstrated. 

The object of this course will be to develop the general principles 
of Mechanics in their mutual connections, and to explain its most 
important methods. 

Reading. The reading of the ^^^h:aniqHe Analytique is strongly 
recommended. For the purposes of preliminary study by less 
advanced students, Sturm's Conrs de M^canique or Todhunter's 
Analvtical Staiict, with Tait and Steele's Dynamics of a Particle^ 
may be recommended ; but many other treatises, as those of Delaunay, 
Duhamil, Laurent, Resal, etc., would perhaps be equally suitable. 

g^A knowledge of the elements of the Calculus of Variations is 
indispensable to all pursuing this course. 



Mr Charles S Peirce, of the U. S. Coast and Geodetic Survey, 
has begun his lectures on Logic to special students of that subject. 
He may be seen at his study, 187 North Howard Street. 



S. F. Clarke (Ph. D , Johns Hopkins) has been engao:ed to give 
a course of instruction in Physical Geography to the students who 
have entered upon the course preliminary to medicine. A small 
appropriation for maps has been made by the Trustees. 



Dr. Thomas Craig, of the U. S. Coast and Geodetic Survey, has 
begun courses of lectures on the Calculus of Variations, and on 
Spherical Harmonics. 

Mr. Hugh Newell, Instructor of Drawing in the Maryland In- 
stitute, has been invited to give instruction at the Johns Hopkins 
University, and particularly to students who are beginning a course of 
study in the Biological Sciences 



Mr. C. L Woodworth (A. M., Amherst) is giving a course of 
instruction in the management and cultivation of the voice, to individual 
meriibers of this University who apply to him. 



J. R. McD. Irby (Ph. D., Gottingen), Fellow in Mineralogy, has 
formed a class for the study of Crystallography. 



Mr. a. V. E Young, of the University of Michigan, has resigned 
his Fellowship in Chemistry, in order to have more time for private 
pursuits. 



The next number of these Circulars will contain a statement show- 
ing in detail all the lectures and classes now in progress or announced 
for the current year in mathematics and physics ; library bulletins 
stating the principal accessions of books and new periodicals since 
September i,.i879, by the University and other Baltimore libraries. v 
and a full schedule of the courses of public lect.\ix^% \Nsy«\^ >^x^'^^'«%* 
in Baltimore. 
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CALENDAR. 

Lectures on Japanese Art, at the Peabody, by Prof. W. B. Qriflls. 

Prof. Oibbs*s Oourse in Rational Mechanics begrins. 

Ihr. Brooks's Oourse on the Structure, etc, of the Grab and the Oyster. 

Dr. Warren's Oourse in Historical Latin Grammar begins. 

Lectures on Ideality in the Physical Sciences, at the Peabody, by Prof. Benjamin Peirce. 

Prof. Trowbridf^*s Oourse on the Philosophy of Physics. 

LeciPures on Voeal Oulture, at the Peabody, by Pro£ J. W. Ohurchill. 

Dr. Adams's Oourse on the Italian Benaissance, etc. 

Prof. Oildersleeve's Beading^ in the Greek Tra^c Poets. 

Prof. Morris's Oourse on British Thought and Thinkers. 

Lectures on Oelestial Ohemistry, at the Peabody, by Prof. O. F. Barker. 

Lectures on Oolor Blindness, at the Peabody, by Dr B. J. JefRries. 
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MEETINGS OF SOCIETIES, Etc. 



ScUfUiflc. First Wednesday of each 
month, at 8 P. M. Next meeting, February 4. 
S. F. Clarke, Sec'y. 

Philological. First Friday of each 
month, at 12 M. Next meeting, February 6. 
C R. Lanman, Sec'y. 

HMoricai and PoliUeal Science. 

Third Friday of each month, at 8 P. M. Next 
meeting, January 16. H. B. Adam.<<, 
Scc'y. 



Metaphysical. Second Tuesday of each 
month, at 8 P. M. Next meeting, January 
13. Allan Marquand, Sec^y. 

Biological. Thursday of each week, at 
4 P.M. 

Mathematical S^ninari/. Third 
Wednesday of each month, at 8 P. M. Next 
meeting, January 21. 

Greek Seminary. Wednesday of each 
week, at 12 M. 



PUBLIC LECTURES. 

Lectures will be in progress, during Janu- 
ary, in Hopkins Hall at 5 P. M. : 

Dr. Brooke, on the Structure^ Habits and 
Drvilopfntnt of the Crab and tks Oyster, 
Friday, January 9, Monday, January 12, and 
Friday, January 16. 

Prof. Trowbridge, on the Philosophy of 
Physics, Tuesday, Wednesday, Thursday, 
and Friday of each wcck^ \*sN»ax^ -m 
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ENUMERATION OF CLASSES, FIRST HALF-YEAR, 1879-80. 



Mathematics. (3i students.) 

Tl^eory of Numbers: Prop. Sylvkstbr. Twice weekly, Tues- 
day aud Friday, 1 P. M. (8). 



Franklin. 


Mars ton. 


Stringham. 


Hathaway. 


Mitchell. 


Van Velzer 


Ladd. 


Prentiss. 





Mathefnaticai Seminary: Prof. Sti/YBBtbr and Du. Stort. 
Tbird Wednesday of each month, 8 P. M. (15). 



Biasing. 


Ilathaway. 


Norwood. 


Bland. 


Ladd. 


Prentiss. 


Coleman. 


Martfton. 


Stringham. 


Franklin. 


Mitchell. 


Thomas, W. J. 


Freeman. 


Moore. 


Van Velxer. 



Quaternions: Dr. Stort. 
and Friday, 9 A. M. (4). 



Thrice weekly, Monday, Wednesday 



Mitchell. 
Moore. 



Prentiss. 
Van Velxer. 



Elliptic Funetioths: Second Course: Dr. Stort. 
weekl}', Tuesday, Wednesday and Thursday, 10 A. M. (4). 



Thrice 



Ladd. 
Prentiss. 



Stringham. 
Van Volaer. 



Differential Equations: Du. Stort. Thrice weekly, Monday, 
Weilnesday and Thursday, 1 P. M. (8). 



Biasing. 


Mitchell. 


Reid. 


Brown. 


Norwood. 


Wilhelm. 


Gantt. . 


Prentiss. 





Higher Plane Curves: Dr. Stort. Four limes weekly, Mon- 
day, Tuesday, Thursday and Friday, 12 M. (5). 

Brown. Norwood. Wilhelm. 

Gantt. Stringham. 



Ckilculus of Variations : Dr. Craig. 
and Friday, 7 P. M. (9). 

Ayrcs. Hall, B. U. 

Biasing. Koyl. 

Fletcher. Mitchell. 



Twice weekly, Thursday 

Nichols, E. L. 

Prentifs. 

Stringham. 



SphericfU Hannonics: Dr. Craig. Once weekly, Tuesday, 7 
P. M. (6). 

Prentiaa. 
Stringham. 



Ayrea 
Fletcher. 



Koyl. 
Mitchell. 



Differential CkUc^Uus: Mr. Franklin. Thrice weekly, Mon- 
day, Wednesday and Friday, 11 A. M. (9). 

Anderson. I^ay, W. C 

Bi:taing. Keeler. 

Coleman. Koyl. 



Liebig. 

Page. 

Whitman. 



Ooni'y Sections: Mr. Franklin, with manuscript notes by Dr. 

Stort. Thrice weekly, Monday, Wednesday and Thursday, 1 

P.M. (5). 

Anderson. Day, W. C. Whitman. 

Coleman. Page. 

theory of EqtiaHons: Mr. Franklin. Twice weekly, Tuesday 

and Thursday, 9 A. M. (6). 

Brown. Oantt. Norwood. 

F»h\bttg. Moore. Reid. 



Physics. (33 students.) 
General Physics: Dr. Hastings. Daily, 10 A. M. (15). 



Berry. 


Lowe. 


Stcvena. 


Harlan 


Moore. 


Thoraaa, H. M 


JamicBon. 


Morgan. 


Tiflany. 


Jenkins. 


Palmer, A. C. 


Warflcld. 


Liebig. 


Reid. 


Wood^. 



Laboratory Work: Professc^r Rowland. Daily, 9 A. M. 

5 P. M. (10 advanced bludents). 

Anderson. llall, E. U. Nicholi*, E. L. 

Ayres. Jacques. Whitman. 

Fletcher. Koyl. 

Freeman. Mahon, H. W. 

ThetH'y of Heat Conduction: Prof. Rowland. Four tin 
weekly, Tuesday, Wednesday, Thursday aud Friday, 11 A. M. 1 

Ayres. Fletcher. Uall, £. H. 

Brown. Gantt. 

Electricity and Magnetism,: Prof. Rowland. Twci 
leclurt« aud five rtcilalions. (Course now completed.) (3). 
Ayres. Fletcher. Hall, £. U. 

Major Course : Dr. Hastings. Lectures on Theory of Obser 

tions, and selected problems in Physics. Once weekly, Saturday, 

A.M. (9). 

Brown. Freeman. I'lenti^a. 

Cone. Gantt. Stringbani. 

Day, W. C. Keeler. Whitman. 

Saturday €Jlass{A). Du. Hastings. Laboratory Woik, 10 A. 

to 1 P. M. (8). 

Harlan. Reid. Warfleld. 

Howell. Sterena. Wooda. 

Liebig. Thuma?, H. M. 

Saturday Class (B). Laboraiory Work from 11 A. M. throi 
the day. (9). 

(Composed of same members as* " Major Course " Clasa above.) 

Chemistry. (44 Students). 

General Chemistry : Four lectures by Prof. Rbmsen, and 
examinations by Dr. Morse, weekly, (including Saturday), 9 A. 
(21). 

Srtii(lfr?»on. 

tilcveiif. 

Tiiomaa, H. M. 

Trimble. 

Wbitmau. 

Whitney. 

Wood. 



Anderson. 




Hall. £. II. 


Bisaing. 




Howell. 


Bruere. 




Jamea, W. B. 


Coleman. 




Keyi«er. 


Doah. 




Mahon, R. W. 


Freeman. 




I'ahner, A. G. 


Urammcr. 




Price. 


Laboratory Work: 


PkOF. RKMS£^ 


Hall. Daily. 


(81). 




Anderaon. 




Howell. 


Bond, A. K. 




Jamei*, W. B. 


Broun. 




Kuhara. 


Bnrney. 




Libthicum. 


Coale. 




Mager. 


Coleman. 




Mahon, K. W. 


Day, D. T. 




Ould. 


Day, W. C. 




Palmer, A. C. 


Fahlberg. 




Palmer, N. 


Hall, B. H. 




Pennington. 


Hartwell. 




Fund. 



Kolaudo. 

l^edgwick. 

Sihler. 

Stokea. 

Warfleld. 

Wbitmau. 

Whitney. 

Wood. 

Young. 



Analytical Chefnistry : Dr. Morse. Four tiuies weekly, M 

day, Tuesday, Thursday and Friday, 12 M. (15). 

Bond, A. K. Kuhara. Rolando. 

Coleman. Linthlcum. Sihler. 

Fletcher. Mahon, R. W. Stokes. 

Hall,£. H. Quid. Warfleld. 

Howell. Fund. Wood. 
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Biology. (27 Students.) 

Aninnal Physiology: Prof Martin. 
and Friday, 10 A. M. (9). 

Arnold. Jarvii<. 

Bond, A. K. Mnrqaaud. 

Hartwcll. Mltsukuri. 



Twice weekly, Tuesday 

Pratt. 
Sedgwick. 
Wilion, E. B. 



Generfil Biology: Prop. Martin. Four limes weekly, Monday, 
Wednesday, Thursday and Saturday, 11 A. M. (11). 

DonaldROii. Keyeer. 

Dosh. Mitsakari. 

Howell. Moale. 

Jamei», W. B. RolaHdo. 



Sedgwick. 
Wilson, £. B. 
Woods. 



Anitnal Morphology: Dr. Brooks. Four times weekly, Mon- 
day, Wednesday, Thurs^lay and Saturday, 10 A. M. (4). 

Sedgwick. 
Wilson, £. B. 

Dr. Brooks. Twice weekly, 

Wilson, B. B. 

Wood. 

Woods. 



Hartwell. 
Mitsnknri. 

Osteology : Human and Comparative : 

Tuesday and Friday. 11 A. M. (9). 

Do8h. Keyser. 

Ilowell. Mlt^akuri. 

James, W. B. Rolando. 



Histology: ' Special Course in Laboratory. Dr. Sihlbr. (4). 

Lewis. Sedgwick. 

Mitsuknrl. Wilson, B. B. 

S^pecial Students, engaged in original investigation in the Labora- 
tory : 

Atkinson. Booker. Conncilman. 

Preliminary: (J^ot Including Graduates). (7). 

Rraere. Thomas, H. M. Warfleld. 

Keyser. Trimble. Wood. 
Price. 



Creek. (38 students.) 

PimUir: Prof. Gildbkslkkvk. Twice weekly, Tuesday and 
ThuiMliy. 13 M. (7). 

AlUnson. Uleun. Spiektr. 



Bevier. 
Bristol. 



Nicolassen. 



Tidball. 



€hreek l/yric Poetry: Prof. Gildbrslbbyb. Once weekly, 

Mondny. 12 M. (8). 

Allinson. Oltnn. Swift. 

Bevier. Nicolasttn. Tidball. 

Bristol. Spieker. 



O-reek Semifiary : Prof. Gildbrslbbyb. 


Twice V 


ncsday and Friday, 12 M. (11). 




Allinton. Qlenn. 


Spieker. 


"^ Bevier. Orammer. 


Swift. 


Bothne. Jamieson. 


Tidball. 


Bristol. Nicolatsen. 





Greek Composition and Translation: Prof. Gildbrslbbyb. 

Twice weekly, Tuesday and Friday, 9 A. M. (18). 

Bristol. Spieker. 

Olenn. Swift. 

Jamieson. Tidball. 
Nicolassen. 
Sale. 



Alexander. 

Allinson. 

Beadenkopf. 

Bevier. 

Bothne. 



Aristotle: Rhetoric: Prof. C. D. Morris. Thrice weekly, 

Monday, Wednesday and Thursday, 9 A. M. (12). 

Alexander. GJtllnm. Strickltn. 

Baden. Jamiaeon. Swift. 

Beadenkopf. Morgan. Tidball. 

Bothne. Salt. TorrlaoB. 



Homer: Odyssey: Prof. C. D. Morris. Fourtigus weekly, 
Monday, Wednesday, Thursday and Friday, 10 A. M. (6). 
Adklns. Kbrllng. Ingle. 

Artz. Grammer. Wilson, H. M. 



Netv Testam,ent Greek: Mr. Cross. 
day, Tliursday and Friday, 1 1 A. M. (8). 

Allinson. Jamieson. 

Camming. McDowell. 

GJellnm. Morgan. 



Thrice weekly, Wednea- 



Schorr. 
Watson. 



New Testament Exegesis: Mr. Cross. On co weekly, Tuesday, 
2.30 P.M. (4). 

Campbell. Jones. 

Fox. Mcllwaine. 



Latin. {^S students). 

Plauhis: Dr. Warren. Once weekly, Monday, 4 P. M. (18). 

Alexander. Glenn. Sale. 

Allli\son. Jamieson. Spieker. 

Beadenkopf. Nicolassen. Swift. 

Converse. Palmer, N. Tidball. 
GJellnm. 

• « 

Terence : Du. Warren. Four times weekly, Tuesday, Wednesday, 
Thursday and Friday, 10 A. M. (14). 



Alexander. 


Gittings. 


Pettlgrew. 


Baden. 


Goodman. 


Sale. 


Beadenkopf. 


Kimball. 


Stricklen. 


Bowdoln. 


Linthicnm. 


Tidball. 


Cheek. 


Palmer, N. 





Horace: Dr. Warren. Four times weekly, Tuesday, Wednesday, 
Thursday and Friday, 9 A. M. (18). 

Adkins. Harlan. Peltigrew. 

Artz. Ilodges. Reese. 

Cheek. Ingle. Robinson. 

Cnmmlng. Leftwlch. Schorr. 

Drey. Murray. Tiffany. 

Ebellnir. ' Page. WiUon, II. M. 



German. (58 studems ) 

Gothic: Ulfila : Mr. Brandt. Twice weekly, Wednosihiy, 9 A. M., 
and Saturday, 11 A. M. (2). 

Bright. Warren, H. C. 



German Prose Composition: Esmy$: 

weekly, Tuesday, 11 A. M. (17). 

Cone. Goodman. 

Day, D. T. Keel r. 

Day, W. (-. Linthicnm. 

Bbeling. Norwood. 

Gtphart. Page. 

Gerke. Palmer, A. C. 



Mr. Brandt. Once 

Palmer, N. 

Pettigrew. 

Pnud. 

Stevene. 

Wilhelm. 



German Ballads: Mii. Brandt. One Lecture weekly, Thurs- 



day, 11 A.M. 


(17). 






Cone. 




Keeler. 


Pettigrew. 


Day, D. T. 




Linthicnm. 


Pund. 


Day, W. C. 




Morgan. 


Stevens. 


Goodman. 




Norwood. 


Thomas, W. J 


Jamieson. 




Page. 


Wilhelm. 


Johnson. 




Palmer, N. 




essing: Nathan der Weise. Mr. Brandt. 


Once weekly, ] 


11A.M. (14). 








Baden. 




Linthicnm. 


Pnnd. 


Bright. 




Morgan. 


Sale. 


Cone. 




Norwood. 


Stevens. 


Day, D. T. 




Page. 


Tbomaa, W. J. 


Goodman. 




Ptttigrtw. 
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Humboldt: Annehtend&rNatur,eLnd8chiUer,Proia, Mr. Brandt. 
Twice weekly, Wednesday and Friday, 11 A. M. (10). 

Cone. JohnBon. Hteveim. 

Day. D. T. Llnthicamr Swift. 

Oerke. Norwood. 

Jarritf. Pago. 

Minor Ctturae^ Ciaaa Bf First Division: Goethe, Pfa$a\ Blunt- 
schli, VdlkerreM, Pour times weekly, Tuesday, Wednesday, Tliurs- 
day and Friday, 12 M. (18). 

Alexander. Gavin. ReeM. 

Arnold. Oittings. Reid. 

Berry. Ingle. Robinson. 

Bowdoin. Jenkins. Tiffany. 

Brinton. Manck. Willlame. 

Drey. Mcllwaine. Woods. 

Minor Course, Class B, Second Division : Mr. Brandt. 
SchxWcT, NeffeaUOnkel; Exercises; Grammar. Thrice weekly, Mon- 
day, Wednesday and Friday, 5 P. M. (12). 



Bond, A. K. 


Keyser. 


Price. 


Brnere. 


Kahara. 


Tbomas, H 


Oore. 


' Mahon, O. L. 


Trimble. 


Crisp. 


Palmer, A. 0. 


Wood. 



Once 



Minor Course: Oennan JE^jcer^ses: Mr. Brandt. 

weekly, Monday, 12 M (17). 

Alexander. Qittines. Reese. 

Baden. Howell. Reid. 

Berry. Ingle. Robinson. 

Bowdoin. Jarris. Tiffiany. 

Brinton. Jenkins. Williams. 

Drey. Mcllwaine. 



English. (14 Students). 
Anglo-Saxon. Mr. Coos. Tiirice weekly, Tuesday and Thursday, 
11 A. M., and Friday, 10 A. M. (1). 

Brigbt. 

Shakespeare. Class A. Mr. Cook. Daily, 4 P. M. (7). 

Brnero. Johnson. Priee. 

Cheek. Palmer, A. G. Reese. 

Harlan. 

Hhakespear^f Class B. Mr. Cook. Twice weekly, Tuesday and 

Silurday, 10 A. M. (6). 

Botbne. Gephart. Torrison. 

Core. Keyser. Wood. 

Romance Languages, (srstudenu). 

Bnnance Dialects: Mr. Elliott. Lectures, once weekly, Fri- 
day, 8 P.M. (8). 

Fay. Gamer. O'Connor. 

Brovenqa^: Oirari de R^milho and Mareabrun, Mr. Elliott. 
Onee weekly, Friday, 4 P. M. (3). 

Fay. Gamer. O^Connor. 

WcMachian: Aleaandri, CoUeetion of Poenu. Mr. Elliott. Once 
weekly, Friday, 5 P. M. (8). 

Fay. Garner. O'Connor. 

French: Adv.%nced Course: Al&joandre SAlberic de Buatifon, 
Mr. Elliott. Once weekly. (8). 

Fay. Gamer. OTonnor. 

French: Major Course: Lectures on the Distribution, etc., of 
the Romance Languages. Mr. Elliott. Once weekly, Tuesday, 
1 P. M.: Xdl. century French, ViUehardauin ; BhtUch : Chrstto- 
mathie. Mr. Elliott. Once weekly, Thursday 1 P. M. (7). 

Bothn«. O'Conaor. Reeto. 

Cone. Fntt. TorrUoB. 



French: Minor Course, Class A. 

P. M. (14). 

Berry. Jobnson. 

Brinton. Liebig. 

Cone. Mahon, O. L. 



Drey. 
Hodges. 



Mcllwaine. 
Reese. 



Mr. Elliott. Daily, 

Robinson. 
Stevens. 
Tbomas, H. M. 
Tiffany. 



French: Minor Course, Ckiss B. Mr. Elliott. Daily, 12 I 
(10). 



Baden. 
Crisp. 
Day. D. T. 
Day, W.C. 



Dosh. 

Gepbart. 

Oerke. 



Keeler. 

Page. 

Trimble. 



French: Conversation Class: Prof. Rabillon. Daily. Moi 
day, Wednesday and Thursday, 10 A. M., Tuesday and Friday, 
P.M. (7). 

Donaldson. Jarvis. Lintbicnm. 

Gantt. Jobnson. Tbomas, W. J. 

Goodman. 

Sanakrit. (7 students). 

Hymns of the Big-Veia, Dr. Lammam. Twice weekly, Tue 
day and Friday, 9 A. M. (1). 

Warren. 

Advanced Sanskrit: Prciterh$: Dr. Lanman. Twice weekl 
Monday and Thursday, 9 A. M. (2). 

Allinson. BsTier. 



Elementary SanskHf : Dr. Lanman. 
day, 4 P. M , and Saturday, 9 A. M. (4). 

Brigbt. 
Nicolassen. 



Twice weekly, Wedne 

Bpieker. 
Hnndberg. 



HiatOry. (28 students). 

History of the Benaissance and Beformation. Dr. Adam 
Daily, 4 P.M. (17). 



Adkins. 


Gepbart. 


Murray. 


Bowdoin. 


Goodmiin. 


Robinson. 


Brinton. 


Kimball. 


Tbomas, W. J. 


Core. 


I-.owe. 


Wilbelm. 


Crisp. 


Mabon. 0. L. 


Williams. 


Ebeling. 


Mcllwaine. 





English Constitutional History: 8tubl)s* SeUct Charts 
Dr. Adams Once weekly, Saturday, 9 A. M. (15) 

Bowdoin. GJellnm. ' Murray. 

Brinton. Goodman. Robinson. 

Core. Lowe. Tbomas, W. J. 

Crisp. Mabon, O. L. Torrison. 

Ebeling. Mcllwaine. Wbiteley. 



On 



Con^paraiive Constitutional History: Dr. Adams. 
weekly, Saturday evenings. (11). 

Annan. Goodman. Stewart. 

Brantly. Hartwell. Swift. 

Brinton. James, U. A. Wbiteley. 

Cnlbretb. Mcllwaine. 



LosiC* (^^ Sludents). 

General Course: Mr. Pbikcb. Thrice weekly, Monday, We< 

nesday and Thursday, 9 A. M. (14). 

Glenn. Marqnand. 

Hartwell. Newell. 

Ilnssey. Nicbols, C. W. 

Jarvis. Pratt. 
Ladd. 



Core. 
Camming. 
Oantt. 
Gepbart. 
Gilman, B. I. 



MedUBval Logic. Mr. Pkircb. Once weekly, Friday, 8 P.M. (b 

Marqnand. Newell. Strlngham. 



MUcbell. 



Nicbols. 
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Physiography. {I8 siudente.) 

Dr. Clarkb. Twice weekly, Tuesday and Thursday, S P. M. 

Thomae, H. M. 
Trimble. 
Warfield. 
Wood. 



Braere. 


Pond. 


Jarrie. 


Reid. 


Kcyuer. 


Steyent. 


Palmer, N. 


Stoket. 


Price. 





Crystallography. (^ students.) 

Dr. Irby. Twice weekly, Wednesday 9 A. M., Saturday 11 A. M. 



Biesing. 
Day. 



Fletcher. . 
Palmer, A. C. 



Pond. 



Drawing. (9 students.) 
Mb. N swell. Twice weekly, Monday and Friday , 2 P. M. 

Biasing. Jarvia. Trimble. 

Pettigrew. 



Bond. A. K. 
Do^h. 



Stoke?. 



Wilbelm. 
Woodf. 



Vocai Training, (sosiudeuis) 

Mr. C. L. Woodworth, Jr. Tlirice weekly. 



Adkins. 


Camming. 


Page. 


Beadenkopr. 


Dot^h. 


Palmer. 


Bond, A. K. 


Ebcling. 


Reeee. 


Bothne. 


Gantt. 


Stokes. 


Brinton. 


OJellnm. 


Thomas. 


Bruere. 


Ingle. 


Tor r is on. 


Cheek. 


Jolnson. 


Trimble. 


Coleman. 


Kimball. 


Warfield. 


Cone. 


Mahon, 0. L. 


Wilhelm. 


Cripp. 


Morgan. 


Williams. 



LIST OF SOCIETIES 

And of Members of the University Connected Therewith. 



Scietiti/ic Associatiov. Meets in Hopkins Uall, first Wednes- 
day of each month, 8 P. M. Puok. Sylvkstbr, President; Prof. 
Ubhsbn, Vice P resident ; Dii. Clakkr, Secrttary. 



Anderdon. 


Ilartwell. 


Remsen. 


Booker. 


Uastings. 


Rowland. 


Brooks. 


Irb>. 


Sedgwick. 


Barney. 


Jacqaefi. 


Sihler. 


Clarke. 


Keeler. 


Story. 


Cooncilman. 


Kuhara. 


Strlngham. 


Craig. 


Martin. 


Sylvester. 


Fahlberg. 


Mitohell. 


Uhler. 


Fletcher. 


Mitsakari. 


Van Velaer. 


Franklin. 


Morse. 


Whitman. 


Hall, B. H. 


Nichols, B. L. 


Wilson, E. B. 


Hall, L. B. 


Prentiss. 


Toang. 



(88.) 



Philological Association* Meets in Hopkins Hall, first Friday 
of each month, 12 M. Pitop. Qilderslbevb, President ; '[^k, LiM- 
MAN, Secretary, (27 members.) 



Alexander. Elliott. 

Allini»on. Fay. 

Bevier. Garner. 

Bothne. Gildersleeve. 

Brandt. GJellam. 

Bright. Glenn. 

Bristol. Jamleson. 

Cook. Lanman. 

Cross. 'Morris, C. D. 



Nicolassen. 

Rabillon. 

Spieker. 

Sondberg. 

Swift. 

Tldball. 

Torrison. 

Warren, U. C. 

Warren, M. 



(OT.) 



Histoyu €ind Political Science Association, Meets in Hop- 
kins Hull, third Friday of each mouth, 8 P. M. Prbsidbnt Oilman, 
Prendent; Dr. Scott, Vice- Present; Dr. Adams, Secretary, 

Adams. Giiman, D. C Sale. 

Annan. Goodman. Scott. 

Bowdoin. Hartwell. Sharp. 

Brantly. James, H. A. Stewart. 

Brlntou. Lowe. Thomas, W. J. 

Calbreth. Mcllwaint. Whiteley. (18.) 

In addition to those abore named, there are attendant apon this Association a 
namber of stndents of history and political science not connected with tb« 
University. 

Metaphysical Chib. Meets in Room B, 187 N. Howard Bt., second 
Tuesday of each month, 8 P. M. Mil. Pbircb, Prendent; Mr. Mar- 
quAND, Secretary. 

Hartwell. Nichols, C.W. 

llussey. Peirce. 

Jarvis. Pratt. 

Marqaand. Slriu^hani. 

Mitchell. 

Newell. (IS.) 



Core. 

Camming. 

Gantt. 

Gephart. 

Gil man, B. I, 

Glenn. 



Biological Association. Meets in the Biological Laboratory, 

Wednesday of each week. 4 P. M. 

Brooks. Ilartwell. Sedgwick. 

Clarke. Martin. Sihler. 

Councilman. Mitsakari. Wilson, B. B. (9.) 



TEACHERS' CLASS IN EARLY ENGLISH. 



A Teachers' Class, strictly limited to twenty personis, will be 
formed for the study of the English Language in its earliest forms, 
to be taught by Mr. Albert S. Cook, Associate of the University. 

The course of twelve lessons will begin Saturday, Jan. lo, in 
Hopkins Hall, and continue on successive Saturdays till April 4. 
The class will meet regularly at 10 A. M., and remain in session 
two hours. Absence for any cause not deemed sufficient by the 
instructor, will terminate the absentee's connection with the class. 

The plan of instruction will be as follows : 

On the basis of a simple Anglo-Saxon text, an investigation 
will be made into the inflectional forms peculiar to the earliest Eng- 
lish ; the laws of sound-change, and the reasons for them ; the 
processes of phonetic decay, and the modifications, both of form 
and meaning, vvhich words have undergone during the transition 



from Anglo-Saxon to modern English. The endeavor will be to 
reason from facts to principles, and not conversely ; and the subject 
will be divested, as far as practicable, of all embarrassing technicali- 
ties. Opportunity will also be afforded the members of the class 
to present idioms and constructions of especial difficulty, to be 
solved, if possible, by a reference to the facts exhibited by the 
language in its earlier stages. 

Applications for admission will now be received by the President 
of the University, and satisfactory evidence will be required that 
the applicant is prepared to profit by the course. 

None but those who are engaged in teaching, or who are pre- 
paring to teach, will be received. 

A registration fee of one dollar will be charged to each accet^te^ 
student, payable at the Treasurer'^ o.^^^. 
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UNIVERSITY ROOMS AND HOURS. 

Tha room mirksd by nunbsrs are in ths Uaivarsity Buildings corner of HoT»*rd and Ross Sirdets, and thoss indicated by lottors are in Nj, 1S7 N. Howard Stroat, between Ross 
and Monument Streets. 



Consultation Sours. 

Saturdays and SundiXys are excepted 

The President and members of the Academic Staff will receive 
students ani other persons desiring to consult them, at the hours and 
places indicated in the following schedule. 

For the economy of time, on the part both of the Faculty and of 
the students, it is particularly requested that official consultations be 
made, except in special emergencies, as appointed below. 

pRESiDENr GiLMAN is scldom absent from the buildings between 9 A.M. 
and 2 P. M , and is of .en in his offi:e daring the afternoon. Routine busi- 
ness and matters of minor importance maybe brought to his attention orally, 
between 9 and 10 A. M., or at other times by notes and memoranda left 
with the clerk in the Registrar's office. 

Adams, H. B., Associate in History, Room 3, ^ P, M, 

Brandt, H. C. G., Associate in G.'rman, Room D, 187 N, Howard Si,, 
10- 1 1 A. M, 

Brooks, W. K., Associate in Biolofi^y, Biological Laboratory ^ 9 \o A, M, 

Browmk, W. H , Librarian, Library ^ g A. M'$ P. Af. 

Cook, A. S., Associate in English, Room B, 18; A'l Houtird St., 5 P, M, 

Clarke, S. F , Assistant in Biology, Biological Laboratory ^ g A. Af. 

Cross, J. M., AHso:iate in Ne*r Testament Greek, Room G, 187 N, Howard 
St,f 10- 1 1 A. Af. 

Elliott, A. M , Associate in Modern Pailology, Room C, 187 N, Howard 
St,, I P, Af. 

Franklin, F., Assistant in Mathemitics, Room 16, 2 P, Af. 

GiLDKRSLEEVE, B. L., Professor of Greek, Room 14, 11 A. Af .-12 Af. 

Hastings, C. S , Associate in Physics, Room 7, 11 A. Af. -12 Af. 

Lanman, C. R , Associate in Sanskrit, Room C, 187 N. Howard St., 9 A, Af. 

Martin, H. N., Professor of Biology, Biological Laboratory ^ 2-3 P. Af, 

Morris, CD., Professor of Greek, Room 4, 11 ^. Af. 

Morse. H. N., Associate in Chemistry. O'lemical Liboratory, 11 A. Af. -12 Af. 

Newell, H., Instructor in Drawing, Room 16, Afonday and Fridiy^ 3 P. Af. 

Peirce, C. S., Lecturer on Logic, Room F, 187 N. Howard St., (on over- 
cast days) 10 A. Af.-i2 M. 

Rabillon, L., Lecturer on French Literature, Annex to Hopkins Hall, Mon- 
day, Wednesday and Thursd.iy, 10 A. Af., Tuesdiy and Friday^ 2 P. Af. 

Remsev, Ira, Professor of Ch*imistry, Chemical Laboratory, 11 A. Af. -12 Af. 

Rowland, H. A., Professor of Physics, Physical Laboratory, gio A Af. 

SiHLER, Christian, Assistant in K\o\ogy, Biological Laboratory , g-io A. Af. 

Story, VV, E., Associate in Mathematics, as posted at Room 15. 

Sylvester, J. J., Professor of Mathematics, Room 17, as posted at Room 15. 

Warren, Minton, Associate in Latin, Room 3, (except Monday), 11 A. Af, 

Woodworth, C. L , Instructor in Vocal Culture, A^o, 205 N. Howard St., 
4.5 P. Af. 



Treasurer's Office. 

Mr. C. J. Meyer will be in attendance in the Treasurer's Office, in the 
University Buildings, 9-11 A. M., 3-5 P. M. 

Receipt and Departure of lHatls, Etc. 

{fncluding Saturdays), 

Mails are received from the Post-office at 9 A. M. and 4 P. M. 
Mails are sent to the Post-office a( 8 A. M. and 3 P. M. 
Mails are sent to the Street Letter-Box at 12 M. and 6 P. M. 
t^* Memoranda, notes, letters and parcels may be left at the Registrar*s 
office to be distributed at 9 A. M. and 4 P. M. 

Library and Laboratories. 

The Library is open daily, including Saturdays, from 9 A. M. to 10 P. M. 

The Biological Laboratory is open daily from 9 A. M. to 5 P. M., except 
Wednesdays and Saturdays, when it closes at 2 P. M. 

The Chemical Laboratory is open daily, excepting Saturdays, from 9A.M. 
to 5 P. M. 

The Physical Laboratory is open daily, including Saturdays, from 9 A. M. 
to 5 P. M 



PEABODY INSTITUTE LIBRARY, (comer of Mt. Vernon 
and Washington Phices), contains 67,000 volumes, and is open daily, from 
9 A. M. to 9 P. M. 

MERCANTILE LIBRARY, (corner St. Paul and Saratoga SU.X 
contains 85,000 Tolumcs. 
The Library and Reading Rooms are open daily, to members, from 

9 A. M. to 10 P. M. Subscription, five dollars per annum. 

MARYLAND HISTORICAL SOCIETY LIBRARY, (corner St. 
Paul and Siraloga Sis), coulaius over 13,000 volumes, and is open from 

10 A. M. to 2 P. M. 

MARYLAND INSTITUTE LIBRARY, (BaUimore Street, opposite 
Harrison St ). contains 17,000 volumes, and is open from 9 A. M. to 9 P. M. 
Member*s ticket three dollars per annum. 

BAR LIBRARY, (second story. Court House, corner Lexington and 
Calvert Sts.), coulaius 7800 volumes, and is open daily, from 9 A. M. to 

11 P. M. 

MEDICAL AND CHIRURGICAL FACULTY LIBRARY, (122 
W. Fayette St ), contains 2000 volumes, and is open daily, from 9 A. M. 
to 6 P. M. 

MARYLAND ACADEMY OF SCIENCES: MUSEUM, (32i MuN 
berry St., opposite Cathedral St.), is open daily, from 9 A. M. to 3 P. M. 



ADDITIONS TO ROLL OF STUDENTS. 

Deceinber J, 1879 to January J, 1880. 

(The fall li«t of stadents will be foand in Unirereity Circulars, No. I. pp. ^■^). 



Mauck, J. W. 263 N. Howard St. 

A. B . BUMale C*Ik««, VSli. 

O'CONHOR, Bern AED F. 81 Franklin St. 

CmirenM 4e Ft 



Greek. 



Romance Languages. 



Schorr, Henry G. 57 Eastern Ave. 

DiokloMo Collage. 

Watson, Edward L. 363 E. Monument St. 

Baltimors Citj Colleg*, 197>. 



Special. 
H€w Ttstmiment Grgek. 
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HOPKINS HALL LECTURES AND READINGS AT 5 P. M. 



The following courses of lectures and reading^s, to be given in 
Hopkins Hall at 5 P. M., will be open to the public, subject to 

the regulations as to tickets, etc., heretofore announced. 

I. Slology, by Dr. Brooks. Y^ree lectures on the Structure, 
Habits and Development of the Crab and the Oyster, Friday, January 
9; Monday, January 12 ; Friday, January 16. 

II. Phytiot, by Professor John Trowbridge, of Harvard Univer- 
sity. ^Twelve lectures on The Philosophy of Physics. 

Special Topics and Dates. 

1. Physical Science Defined, Tuesday, January 20. 

2. Force, Wednesday, January 21. 

3. Work, Thursday, January 22. 

4. Work and Heat, Friday, January 23. 

5. Cycles of Transformation, Tuesday, January 27. 

6. Molecular Theories, Wednesday, January 28. 

7. Perpetual Motion, Thursday, January 29. 

8. Sound, Friday, January 30. 

9. Light, Tuesday, February 3. 

10. Electricity, Wednesday, February 4. 

11. Magnetism, Thursday, February 5. 

12. The Directions of Physical Science, Friday, February 6. 

The aim of this course will be to present the sabjects of Mechanics, Heat, Sound, 
Light, Electricity and Ma<?netism in a logical way; breaking down the barriers by 
which they are fenced about in popular estimation. Consideration will be giren to 
the method!) of thought which scientific men adopt, and they will be contrasted with 
those followed in other intellectual fields. 

The lecturer will endeavor to give to the subject of Physics an interesting and 
humauitariau aspect, and to call attention to the importance of the study. 



III. Hlttory*, by Dr. Adams. Ten lectures on the Italian Re- 
naissance and the Beginnings of Modern History, Tuesdays, February 
lo-March 30. 

IV. Greek*, by Professor Gildersleeve. Twelve Readings in 
the Greek Tragic Poets, Wednesdays, February ii-April 28. 

V. History of Philosophy, by Prof. G. S. Morris, of the Univer- 
sity of Michigan. Eleven lectures, on British Thought and Thinkers. 

Special Topics and Dates. 

1. The General Characteristics of the English Mind, Monday, 

February 23. 

2. Mediaeval Anticipations of Modern English Thought, (John 
Scotus Erigena, John of Salisbury, Roger Bacon, John Duns 
S«otus, William of Occam), Monday, March i. 

3 Englishmen of the Renaissance, (Edmund Spenser, Sir John 
Davies, Richard Hooker), Monday, March 8. 

4. William Shakspere, Monday, March 15. 

5. Francis Bacon, Monday, March 22. 

6. Thomas Hobbes, Monday, March 29. 

7. John Locke, Monday, April 5. 

8. George Berkeley, Monday, April 12. 

9. David Hume, Monday, April 19. 

10. Sir William Hamilton, Monday, April 26. 

11. John Stuart Mill, Monday, May 3. 

Of these lectures the last seven will be largely biographical, though in each cast 
the attempt will be made to state pointedly the special purport of the apecnlatire 
thought of the writer under discussion. ^ 

VI. History,* by Dr. Scott. Ten lectures, on The Methods of 

Historical Inquiry, beginning Tuesday, April 6. 
** Special topics and ditc4 of these courses will be hereafter announced. 



PEABODY HALL LECTURES AT 8 P. M. 



The following courses of lectures have been announced by the 
Trustees of the Peabody Institute, to be delivered during the months 

of January-March, 1880. 

I. Japanese Art, by Prof. Wm. Elliott Griffis, formerly of the 
University of Tokio. Four illustrated lectures. 

History and Symbolism, Tuesday, January 6, 
Technical Processes, Thursday, January 8. 
The Ceramic Art, Tuesday, January 13. 
Bronze, Ivory, and Crystal, Thursday, January 15. 

II. Ideality in the Physioal Soienoes, and ospeolally in Attronomy, 

by Prof. Benjamin Peirce, of Harvard University. Six lectures. 

Ideality in Science, Tuesday, January 20. 
Cosmogony, Thursday, January 22. 
Nebular Theory, Tuesday, January 27. 
The Sidereal Universe, Thursday, January 29. 



Planets, Comets and Meteors, Tuesday, February 3. 
Potentiality, Thursday, February 5. • 

III. Vooal Culture, with Readlngt, by Prof. J. W. Churchill, of 
the Andover Theological Seminary. Four lectures. 

The Voice as an Instrument, Tuesday, February 10. 

The Physiological Laws of Speech, Thursday, February 12. 

Vocal Culture, Tuesday, February 17. 

The Aesthetic View of Speech, Thursday, February 19. 

IV. Celestial Chemistry, by Prof. George F. Barker, of the Uni« 
versity of Pennsylvania. Two illustrated lectures. 

Spectrum Analysis, Tuesday, February 24. 
Chemistry of the Sun, Thursday, February 26. 

V. Color BHndnese, by B. Joy Jeffries, M. D. Two lectures. 
The Color Sense and its Imperfection or Absence, Tuesday, March 2.. 
Color-Blindness: its Frequency and its Detection, Thursday^. 

March 4. 
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MEETINGS OF UNIVERSITY SOCIETIES. 



Scientifte Association. 

October 7, 1879. Twenty-seven persons present. 

(i) A statement of the object and history of the Association was 
given in a brief address by the President, Professor Sylvester. 

(2) Professor Remsen gave an account of results obtained by the 
Meyer Bros., from investigations upon the nature of chlorine ; showing 
that at high temperatures its specific gravity changes. 

(3) A brief general account of the work of the Chesapeake Zoologi- 
cal Laboratory in 1879, was given by Dr. Clarke. 

The facilities for work wtre much superior to those of the first season. A 
steam-launch from the Navy Department, and a well-equipped steam*yacht, 
provided by Maj. Ferguson, were at the disposal of the party. Among the 
most important results obtained may be mentioned : 

(i) The embryological history of'^a number of brachyuran Crustacea repre- 
senting various genera, worked out by Prof. £. A. Birge. 

(2) A careful study oif Actinotrocha and its wondeiful change into the adult 
Phoronis form, made by Mr. £. B. Wilson. 

(3) The development of the ctenophore Mnemiopsis, by Professor Nunn, 
who succeeded in getting valuable results regarding the changes which ac- 
company the fertilization of the egg. 

(4) Some very interesting points in regard to the earliest changes which 
occur in the fertilized eggs of Hippa, by Dr. Emil Bessels. 

(5) Professor Brooks secured a very complete series in the development of 
a squid (Loligo), one of the most interesting results from the study of which is 
the discovery of a rudimentary velum in this group of molluscs. 

(6) The most valuable work of the season was done by Professor Brooks, 
on the development of the American oyster. Some of the most important 
points reached are : 

a. The oyster is unisexual. 

b. Segmentation is very rapid, and results, (in two to twenty-four hours,) 
in a free-swimming gastrula-form with a velum. 

c. The blastopore clo&es ; the endoderm and ectoderm separate, and the 
two valves of the shell are formed separate, at the edge of the closed blasto- 
pore. 

d. The mouth is formed by invagination at a point opposite the closed 
blastopore, and the anus is formed close by. 

€. The shell grows Rapidly, the embryo sinks, becomes attached and soon 
acquires the adult form. 

^ The segmentation of the oyster is very peculiar, and throws conMderable 
light on the origin and relationship of the Lamellibranchs to various other 
molluscan groups. The scientific report is now under way, and promises to 
be a very satisfactory and valuable one. 



November 5, 1879. Eighteen persons present. 

(i) Dr. Story presented, with comments, a communication by 
Mr. A. B. Kempe, of London, On the Geographical Problem of the 
Four Colors. 

A resum^ of Mr. Kempe*s proof that every map on a singly-connected 
surface can be colored with four colors, with an extension of the proof to 
certain cases not considered J|y the author. (See Am. Journ. of Math. II. 3.) 

Remarks were made upon this paper by Mr. C. S. Peirce. 

(2) Dr, Brooks read a paper On the Method of Inductive Reason- 
ing by Selected Evidence in Morphological Problems. 

The destruction, by natural selection, of those transitional forms of animal 
life which should connect the great groups, has brought into use a peculiar 
method of logical reasoning, by which a general law, drawn from phenomena 
which are manifested by a single representative of a group, is applied to the 
whole group. The paper was an attempt to indicate the limitations and scope 
of this form of reasoning. 

(3) Dr. Nichols read a paper On the Nature of the Absorption of 
Gases by Liquids. 

This phenomenon is a special case of fluid diffusion. Whenever a liquid 
and gas are in contact, such diffusion occurs. 

The rate of diffusion depends upon the nature of the liquid and gas, the 
pressure and temperature. Absorption and evaporation are strictly analogous. 
In each case the point of saturation is reached when an equal number of 
molecules leave and enter the liquid in a unit of time. 

In some casetf something akin to chemical union seems to occur. It differs 
from the union between II and O in H2O, C and O in CDs, &c, in that, 
when the saturated solution is heated or its pressure reduced, gas molecules 
are given off instead of the more complex molecules supposed to exist in the 
solution. An extension of this discussion to solutions and mixtures in general, 
Js In preparation, and wJJJ be presented at a future meeting. 



December 3, 1879. Twenty-five persons present. 

(i) Remarks were offered by the Vice-President, Professor Remsen 
in the Chair, expressing the great loss which the scientific world has 
sustained in the recent death of Prof. James Clerk Maxwell, Profes- 
sor of Experimental Physics in the University of Cambridge, England. 

From a letter of W, Spottinvoodf^ £^<i»t President of the Royal Society ^ 
London^ to Prof. Sylvester : 

** The death of Clerk Maxwell has made a sad gap in the ranks of science. 
He died after a short illness of a few weeks, from some internal inflammation 
to which it proved impossible to get access. He retained his faculties to the 
last, and was quite conscious of his approaching end. He had begun, and 
finished half of the first volume of a new edition of his Electiicity. He had 
lately finished the volume of Cavendish*s papers, which he had lately pdited, 
but he was also pouring forth a great quantity of new matter which I fear no one 
can take up. Lord Rayleigh has, in reply to a very strongly-supported re- 
quest, undertaken the professorship." 

The membeis of this University may be interested in knowing that for 
several years Professor Maxwell has been interested in the work of Professor 
Rowland and of Professor J. Willard Gibbs, with the former of whom he 
frequently corresponded. 

Lord Rayleigh, who has been chosen as the successor of Professor Maxwell* 
was recently President of the London Mathematical Society. Professor De 
Morgan was the first President of this Society, and Professor Sylvester the 
second. 

(2) The regular communications of the evening were opened with si 
paper by Mr. E. H. Hall, on a New Action of the Magnet on Electric 
Currents. 

Mr. Hairs experiments show that when a strong magnetic current passe» 
in the same direction as a neighboring electric current, it causes the latter to 
change its course. It is well known that magnets may act mechanically upon 
conductors bearing electric currents. But the fact that a magnet can act upon 
the electric current itself, and permanently modify the conditions of flow, evef» 
in a fixed conductor, is now for the first time made known. (This paper i» 
printed in the American Journal of Mathematics for December 1879.) 

(3) Professor Rowland offered two explanations of this phenom- 
enon: 

(i) That it is an action somewhat analogous to the ma^etic rotation of the 
plane of polarization of light, 1. e. the effect on the electric current is to cause 
It to rotate around the line of magnetic force. 

(2) That it is a case similar to magneto-electric induction, the electric 
current being analogous to the moving conductor in the case of ordinary 
induction. 

At the close of the meeting the Association adjourned to the Physical 
Laboratory, where a physical demonstration of this discovery was given by 
Mr. Hall. 

(4) Mr. C. S. Peirce discussed a new point in respect to the Geo- 
graphical Problem of the Four Colors, showing by methods of logical 
argumentation that a better demonstration of the problem than the 
one offered by Mr. Kempe is possible. (See meeting of Nov. 5, 1879.) 

(5) Professor Remsen made a communication upon some experi- 
ments of Seelheim. 

In the course of these, it was found that platinum at high temperatures in 
the presence of chlorine is volatilized. Attention was called to the point that 
this fact will vitiate the results obtained by the Meyer Brothers in their ex- 
periments upon the nature of chlorine gas, in which they had discovered tiiat 
chlorine at high temperatures changes its specific gravity. 

(6) Dr. Irby gave a description of peculiar twin crystals of cal- 
cite (artificially produced), exhibiting specimens. 

These crystals are produced by a process recently described by L. Baum- 
hacr, of Ludinghausen. The experiment was also tried in the presence of 
the Society, a portion of one crystal being transferred by pressure from, the 
original to the twin position. 



Historical anil Politlenl Science Assoeiaiion^ 

October 23, 1879. Forty-eight persons present. 

(i) Address from President Oilman on the Educational Progress: 
of the United States from 1869 to 1879, since printed in the American 
Journal of Social Science, No. 9, Boston, 1879. 

(2) Communication by Dr. W. H. Browne, Librarian of the Uni- 
versity, on an Old Maryland Land Grant, (dated 1673,) whkb was 
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exhibited, and served to illustrate the proprietary system of land tenure 
as practised in this State, (or then Palatinate), under the Lords Balti- 
more. 

(3) Remarks by Dr. H. B. Adams, on the Origin of the Monumenta 
Girmaniat Historica and the Rerum Britannicarum Mtdii Aevi 
Scriptorts, He also explained the nature and extent of the historical 
collections to be found in the Peabody Library. 

Novemhir2\, 1879. Thirty-five persons present. 

(i) The principal paper was by Mr. W. T. Brantly, on the Influ- 
ence of European Speculation in the Formation of the Constitution of 
the United States. 

He ihowed that the constitutional doctrines of American statesmen in the last 
century were due to English rather than to French influence; that John 
Locke, and not Jean-Jacques Rousseau, was the fountain-head of the theory 
of the Social Contract; that from the former were borrowed not merely 
ideas of government, but, to some extent, the phra^ology of the Declaration 
of Independence ; and that alio to English Public Law, our Constitution is 
considerably indebted. The influence of Montesquieu, who drew his political 
wisdom from Enc;li:ih sources, was considered at some length, and it was 
shown that from his Esfrit tUs Lois our early American statesmen obtained 
most of their historical illustrations. It was claimed that the strict separation 
between the executive, legislative, and judicial powers which prevails in our 
Constitution was the direct result of the teaching of the Esprit des Lois, 

The following minor communications were presented by : 

(2) Mr. Henry Ammon James, on American Socialism. 

He explained the origin and purposes of socialistic agitators in Germany and 
in the United States; discussed socialistic methods of workins upon the 
laboring classes ; and showed the slender chances of socialism in this country, 
where the ownership ef land is so widely distributed, and where the attain- 
ment of property or station causes even socialistic leaders to desert their cause. 
Mr. James narrated his personal experience among the leaders of these move- 
ments, and in conclusion reviewed a recent German monograph, by Dr. 
Henry W. Farnam, on Atmrikanische Gewerkvenint, a field hitherto un- 
explored by scientific economists. 

(3) A review of Von Hoist's Constitutional and Political History of 
the United States was made, at the request of the Association, by 
Hon. George Wm. Brown. 

Dtctmber 12, 1879. Forty persons present. 

(i) The principal communication of the evening was by Rev. 
Edward Everett Hale, D. D., of Boston, on The Early Cartography 
of America. 

The view of Henry Stevens, that the early discoverers regarded the North 
American continent as the continuation of the Asiatic coast-line, was expounded 
and sustained, and the development of the geographical idea of the New 
World graphically illustrated. A- discussion followed, and inquiries were made 
concerning Lionardo da Vinci*s map, whereon the name America first 
occurs, bemg, however, applied only to South America. 

Minor communications were made by : 

(2) President Gilman, on a visit to St. Di^, in 1875. 

St. Dife is a town in the Vosges Mountains, where, in 1507, the name 
America was suggested by a school of geographers in their Cosmographioi 
Introduction 

(3) Dr. H. B. Adams, on a Map of the Salem Common Lands. 

This map he had caused to be made at the Essex Institute, in Salem, Mas- 
sachusetts, to illustrate his forthcoming paper on Land Community in 
America. Some new sources of Town History were also discussed. 

(4) Dr. E. E. Hale, on Oliver Pollock, a patriot of the Revolution. 

After adiournment, an informal reception was given Dr. Hale, in the 
Trustees' Room ; in the course of which he gave a short account of Oliver 
Pollock, at one time a resident of Baltimore, who furnished, at his own ex- 
pense, large quantities of powder to the Revolutionary forces, and yet has 
no fame or place in Maryland history or in American biography. Dr. Hale 
had found some of Pollock's letters among the papsrs of the late Jared Sparks, 
(who was for a time a clergyman in Baltimore), and he had lately continued this 
biographical inc^uiry at the Maryland Historical Society, where, by the aid of 
Mr. Lee's classification of Congressional documents, the " Claims of Oliver 
Pollock** against the United States Government were found in published 
from, and are now known to have been settled by Congress. In his prime, 
Oliver Pollock appears to have been a sturdy, unselfish character. On one 
occasion he paid out silver dollars for Continental paper, in order to restore 
^ confidence in our governmental credit among the Spaniards of the sooth. 



yanuary 6, 1880. Forty-eight persons present. 
A special meeting of the Association was held to listen to a commu- 
nication from Prof. Justin Winsor, late of the Boston Public Library, 
and now Librarian of Harvard College. He was present, by invitation of 
the Association, at the suggestion of Rev. E. E. Hale, to continue the 
discussion of Early American Cartography, which was introduced at 
the previous meeting. 

His remarks were illustra'ed by a series of thirty diagrams of large size, 
arranged continuously on a roller, and copied from the oldest records of 
geographical discovery upon the Atlantic Coast of America. 

List of the Diagrams, 

(I) Sigurd, (voyage 1000), 1570 in Sylvanus; (2) Zeno^ (voyage 1380-90), 
1558; (3) Behaim, 1492 ; (4) Juan de la Cosa^ 1600; (5) Reinel, 1506 ; (6) 
Ruysch^ 1508, (He probably accompanied Cabot) ; (7) Waldseemiiller^ 1607, 
(map to Ptolemy, ed. 1611); (8) Lenox Globe, 1610-12; (9) PeUr Martyr^ 
1511; (10) Sylvanus, (map to Ptolemy), 1511; (11) Lionardo da Vinci, 
1613-14, (first use of word "America** on a map ; the significance of this map 
was first noticed in 1865); (12) Stobnicsa^ 1612-20; (13) Portuguese maf^ 
1614-20; (14) Schoner, 1520, (New set of coast names); (15) CamrrV map 
to Solinus Polyhintor, 1520, (Name "America** first engraved); (\^) Frits, 
1522, (map to Ptolemy); (17) Thorne, 1527; (18) Verratano, 1529; (19) 
Riverot 1529; (20) Finaus^ 1531, Glol>e, (map taken from globe on Merca- 
tor's projection): (21) Venetim mip (woodcut, now in Lenox collection) ; 
(22) Map to Ptolemy, 1640; (23) Mercator. 1641; (24) Ulpius, 1642; (26) 
Map made by order of Fran:is I, for the Dauphin, 1543 ; (2tf) Ruscelli, 1644, 
(British Museum) ; (27) Cabot, (?) 1644, (unique copy discovered in Germany, 
now in Paris); (28) Gastaldi, 1650; (29) Homem, 1558. (Portuguese, in 
British Museum ; (30) Mercator , 1669. 

In exhibiting these diagrams the speaker commented on their origin 
and interpreted their significance with many important original obser- 
vations. 

After adjournment to the Library, an informal reception was given 
to Prof. Winsor. Among other visitors, Prof. Gibbs of Yale College, 
Prof. W. E. Griffis, late of the University of Tokio, in Japan, Dr. 
Bessels, the Arctic explorer, and Prof. Means of Middlebury College, 
were present. 

In response to a call upon Prof. Winsor for some of his views in 
respect to Lending Libraries, he briefly told the history of the Boston 
Public Library, and considered the best methods to be pursued in the 
foundation of a lending library in Baltimore. 

Philological Association. 



Seventeenth Meeting. October 10, 1879. 
(i) An account of the scope, methods and history of the Associa- 
tion was given by the President, Professor Gildersleeve. 

(2) The principal paper, by Professor Gildersleeve, discussed 
The Encroachments of inj upon ob in later Greek. 

The later use of fiij is not so much an innovation as an extension, and the 
lines of intrusion are first firi with infinitive in oratio obliqua — then ottfii} with 
the finite verb as a form of oratio oblique, the causal, the relative sentence, and, 
especially characteristic of the development of the doctrine, the participle. 
[See Am. Philol. Assoc. Proc. 1879.] 

(3) Professor Elliott presented a communication upon La vie 
d* Alexis, and the Theory of M. Gaston Paris concerning the Distri- 
bution of the North French Dialects. 

This paper considered G. Paris* Neustrian Dialect-theory. It was claimed 
that phonetics do not justify it, so far as the above work is concerned, and that 
the Vie d"* Alexis belongs to pure Norman. 

(4) Professor Lanman discussed the question. Why has the 

Sanskrit Ablative so seldom a Form exclusively its own ? 

As shown by actual count of all the cases in the Kigvedasanhita, the abla* 
tive relation requires expression less frequently ^han any other whatsoever. 
It is therefore entirely in accord with the principle of linguistic economy that 
it should have no form devoted exclusively to its own use. but should be made 
to depend for its expression upon the case-form of the genitive or dative. 

(5) Professor Brandt reported on the Ger mania (xxiv. 3), and 
on the Zeitschrift fUr deutsche Philologie (x. 4). 

Twenty-two persons were present. 

Eighteenth Meeting. November 7, 1879. 

(i) The principal paper was by Professor Lanman, On the relative 
Frequency of ancient and modern grammatically equivalent Forms as 
a Criterion of the Age of different Vedic Texts. 

The investigation showed tkiil^V«X^«w.SSfc^\%H^^'»=^^^'^*^^^ 
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this criterion furnishes most striking results respecting the antiquity of the 
former and comparatively modern date of the latter. As between the 
different collections of the Rijjveda — negatively, the family books ii.-vii. are of 
about the same age ; positively, a chronological arrangement of four books 
may be made as f«)llows : viii., ix., vii., and x. The most striking results for 
the Rigveda would be obtained, not on the basis of a division into books, but 
into batches of fragments and portions whose lateness is shown by contents, 
vocabulary, etc. 

(2) Professor Cook followed with a minor communication, On the 

Word weasand. 

He showed that the word wectsand is derived, through the Anglo-Saxon 
wdsendt from the verb hwwsan^ * wheeze,' other instances of the aphaeresis 
oi h in Anglo-Saxon being brought forward to support the theory. 

(3) Professor Lanman read a paper On Races of which the Men 
speak a Dialect different from that of the Women. 

• 

The women of certain Caribbean tribes have a speech of their own. In the 
Sanskrit dramas the women always speak Prakrit. An historical explanation 
of these facts was attempted. 

(4) Professor Morris discussed Some Verbal Forms in Homer. 

He described the attempt of Savelsberg. approved by Ameis, to show that 
such forms as avitsti, are real subjunctives of the indicative aorists in -xa. 
The attempt appeared to him unsatisfactory. 

Eighteen persons were present. 

Nineteenth Meeting. December 5, 1879. 
(i) The principal coin muni cation of the day was by Professor 
Warren, On the Origin of the Nasal in the Greek Indefinite Pro- 
nouns. 

This paper endeavored to show that the v in the indefinite and interrogative 
pronouns is not of purely euphonic origin, but a remnant of the same pro- 
nominal stem which is seen in the Greek v^J, vcu, Latin ne^ mim (guismtm), 
Zend na (kafna. cinem)^ and in the Sanskrit comparative particle W, which 
Max Miiller and other scholars erroneously identify with nd^ the particle of 
negation. 

(2) Professor Elliott discussed The Latest Theories respecting 
the Language of the Sertnenls de Strasbourg, 

This paper made a general review of the theories in historic order. The 
''border-land" set was specially criticised. It was argued that phonetics 
and historic evidence both show that the centre of France was the home of 
the language of the Serments, 

(3) Dr. John Sundberg gave an Account of the Customs and 
Language of the Santals. 

The Santals are a wild tribe of Dravidian origin, living in the Rajmahal 
mountains, in Bengal. The account was based on personal experience and 
observation. 

(4) Mr. Allinson read a paper On il*op as an Adjective. 

He showed by the history of this word and its etymological congeners the 
a priori prc»bability of it* use ai an adjective, and confirmed the same by the 
exegesis of a number of Greek passages. 

Twenty-nine persons were present. 



BBADIN08 IN FSEVOH UTB&ATTTBB. 



Prof. Rabillon at an early day will begin the reading of classical 
French authors, with brief expository comments, {in French), This 
course is designed chiefly for members of the University. 



&BADINQS IN BNaLISH LITB&ATUBB. 

Mr. Sidney Lanier, Lecturer in English Literature, will give ten 
expository readings of Chaucer's Knight's Tale and Shakspere's 
Midsummer Night's Dream in connection, beginning in the middle 
of January, at an hour and place to be designated on the bulletin. 

This course is intended only for the members of the University, 
and especially for those whose principal studies are directed to other 
subjects, and who have consequently but little time at command for 
Eiiglish Literature. 

The aim of the lecturer will be to awaken an interest in the poems 
under review solely as works of art. The course will embrace a wide 
range of considerations bearing upon this end. ^ 

The instructor will take pleasure in giving three or four preliminary 
sessions to students unacquainted with Fourteenth Century English, 
for the purpose of familiarizing them with the archaic forms of Chaucer. 



Metaphysical Club. 



First Meeting. 0cf4>ber 28, 1879. Sixteen persons present. 

(i) Mr. C. W. Nichols read a paper on the Metaphysical Fallacy, 
especially as illustrated by the Greek Philosophers. 

This paper pointed out several notable instances in which the ancients had 
mistaken grammatical for real analogies. 

(2) Mr. B. \. Gilman stated and defended the Doctrine of Limits. 

(3) Mr. Gantt considered the difference between the Calculus of 
Leibnitz and that of Newton. 

(4) Mr Pratt presented a communication on Zeno's Four Argu- 
ments against Motion. 

(5) A paper by Miss Ladd, on the Non-Euclidean conception of 
Space, was read by Mr. Peirce. 

Assuming that we know nothing of the actual construction of space, it was 
shown that Euclid entertained but one mode of representing it ; and that by 
using the classification of curves of the second degree, three modes represent- 
ing space might be entertained, thus giving rise to the Euclidean or Para- 
bolic geometry, and to two Non-Euclidean, the Elliptic and Hyperbolic 
geometries. 

(6) Mr. Marquand (appointed to speak against the Doctrine of 
Limits) attacked both the statement and the proof of the doctrine 
as given by Dr. Whewell. 

Second Meeting. November 11, 1879. Twelve persons present. 

(i) The principal paper, by Mr. Peirce, was on Questions concern- 
ing certain Faculties claimed for Man. 

These questions related to the hypothesis of intuitive faculties, against 
which it was maintained that we have a variety of facts, all of which are most 
readily explained on the supposition that we have no intuitive faculty of dis- 
tinguishing intuitive from mediate cognition ; that there is no necessity of 
supposing an intuitive self-consciousness, since self-consciousness may easily 
be the result of inference ; that we have no intuitive power of distinguishing 
between the subjective elements of different kinds of cognitions; that there is 
no reason for supposing a power of introspection, and consequently the only 
way of investigating a psychological question is by inference from external 
facts ; that every thought must be interpreted in another, or that all thought 
is in signs ; that cognition arises by a process of beginning, as any other change 
comes to pass. (The views here given have also been presented by the 
author of this paper in the Jour, of Spec Philos. Vol. IL) 

(2) Mr. B. L Gilman presented a translation of Leibnitz's Afcdi/d- 
Hones de Cogtiitione, Veritate et Ideis. 

(3) Mr. Marquand read a paper on the Determinate Form of the 
Logical Copula. 

Several advantages were pointed out which arise from the as<^umption of 
copulas with definite meanings. 



BALTIMO&B ATHLBTIO OLXTB. 

At a meeting of the Directors of this Club, held on December i, 
1879, ^^^ following resolution was passed : 

Resolved^ That students of the Johns Hopkins University, who may desire 
to become members of this Club, be admitted as such, (provided they are 
non-residents of this city,) upon payment of the regular monthl/dues, and 
without the payment of initiation fee. 

The Club has large, and well kept rooms at No. 21 North Charles 
Street, which are equipped with all the appliances necessary in con- 
nection with a first-class gymnasium, and which are open daily. 

Any member of the Club, upon payment of $1.00 per month dues, 
is entitled, free of extra charge, to the use of the gymnasium, and all 
the apparatus, and to instruction in using the same; in addition to 
which, during the past year, outdoor sports have been added to the 
Club for the use of members. 

The officers for the current year are, J. D. Iglehart, President ; 
J. Harry Lee, Vice-President ; John N. Steele, Treasurer ; Josias 
Pennington, Secretary. 

Members of the University can obtain further information from Mr» 
H. F. Reid, one of the Directors of the Club. 
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AMEBICAN JOURNAL OP MATHEMATICS. 

The current number of the American yonrnal of hSiUkematks, 
which is published under the auspices of the Johns Hopkins Univer- 
sity, contains an account of a fundamentally new phenomenon in 
electricity, not exphcalile by anyiliing hitherto known. The definilion 
of the new action is not yet certainly made out ; but it appears to be 
tiiat if we B.-iy that the direction of a galvanic current is from the 
negative lo the positive potc, then a magnet tends to deflect tlie cur- 
Tent within the conductor in the same direction in which it tends to 
turn the conductor itself. This fact \i\\\ be a complete surprise to 
])hysicists, and its importance to the theory of electricity can hnrdly 
be oi-eresiimated. The discoverer is Mr, E. H. Hall, assistant in the 
Laboratory of Professor Rowland, to whose encouragement and 
assistance the discovery was in a large measure due. It may justly 
be said that no discovery equally fundamental has been made within 
the last fifty years. Discoveries so novel have usually been in some 
degree the result of accident; but in this case elaborate and very 
delicate experiments were undertaken to ascertain whether or not any 
«uch phenomenon could be observed. The new force is exceedingly 
feeble, so that we cannot predict any practical applications for it. 

The same number of the yuw/vin/ contains several other important 
papers, including three by the celebrated algebraist Sylvester. All of 
these afford s^dient examples " of the importance of the part played by 
the faculty of obscriiaiioii in the discovery of pure mathematical 
laws.'' There has been, perhaps, no other great mathematician in 
whose works this is so continually illustrated as in those of Professor 
Sylvester. An example of a mathematical proposition known to be 
true many years before any one succeeded in producing a demonstra- 
tion of it, is the frimiliar fact that on any possible map, however com- 
plicated, the different countries may be distinguished from those which 
adjoin them by painting them in only/cMr ditTerent colors. This has 
been known for a long time, but the first proof of it is given in the 
present number of the yourHal\)y Mr. A. B. Kempe, well known for 
his investigations into linkage. The number also contains an explana- 
tion of the "curved ball " of the base-ball players, and a method for 
representing a space of four dimensions, — The Nation, New York, 
December 35, 1879, 



HISTORY OP PHILOSOPHY; AND ETHICS. 

Professor George S. Morris. 

Instruction in these subjects will be given during the last half of 
the academic year, and wili include : [a] a course of public lectures ; 
-(i) critical and expository lectures for students of the University ; and 
(c) priv.Tle readings and examinations. 

A. Public Lactwreit, 

The public course will be on British Thought and Thinkers. 

(A full ttalaneut ot tbt) coniH i> glfen nndsr llopklui Hall Lactaret on piga is.] 

B. Lectai-ea for Speelftl 9ttt<lents. 

For special and advanced students, expository and critical lectures 
■on [he History of British Philosophv, on Tuesdays, Wednesdays 
and Thursdays, at 4 P. M., beginning February 24, 1880. Under- 
graduate students previously instructed in Logic and Psychology, who 
shall follow this course and pass a satisfactory examination on the 
general subject-matter of the same, and also upon some one or more 
of the masterpieces belonging to the history of British Philosophy, 
(for example. Bacon's Novum Organum, Locke's Essay, Berkeley's 
Principles and Siris, Hume's Treatise, Reid's Intellectual Powers, 
Hartley on Man, James Mill's Analysis, Sir William Hamilton's 
Metaphysics, the Logic of John Stuart Mill, or the like), may be 
credited with the completion of a Minor Course. 



C, Pfiffite IteottingH. 

Rkadings ash Discussions in Ethics. One session of two 
hours every Friday (or Saturday), beginning February 27, 1880. 

Tofiic: — KAtt\'s Critique of Practical Reason, with references to 
current works on Ethics. 

Private reading of other phllosopliical works will also be directed 
by Professor Morris, with or without reference to the University 
Examinations, 

Heretofore instruction lias been given by the .same Professor 
in courses of pnblic lectures only, viz.: in 1878, twenty lectures on the 
General History of Philosophy, ancient and modern ; and in January, 
1879, fourteen lectures on selected topics in the History and Theory 
of Ethics 

The line of instruction here announced will be continued in 1880-81 
by lectures, public and private, on Genn.in Philosophy, anil in 1881-82 
by lectures on Systematic Ethics, and on some phase of the History 
of Ancient Philosophy. 



BRIEF ABNOCNOEMENTS. 

PROFES.SOR J. WiLLARD Gnms, of Yale College, began his course 
of instruction in Theoreiical Mechanics, Wednesday, Jan. 7. His 
lectures are given four limes a week, on Mondays and Fridays, at 10 
A. M., and on Tuesdays and Thursdays at 1 1 A. M , in Room No. 16. 

Professor Gibbs has taken a room at No. 132 West Madison St., 
where he may be found, usually, between the hours of two and three 
in the afternoon. 

Dr. MiNTON Warhkn, Associate in Latin, will begin, on Saturday, 
January 10, at 11 A. M., a course of twelve lectures, (heretofore an- 
nounced,) on Historical Latin Grammar, witli special reference to 
the genesis of forms and to phonetic laws. This course is intended 
for students interested in Comparative Philology. 

Mr. Edward C, Harding, (A. M,, University of Virginia, 1S76), 
late Fellow in Greek of this University, has entered upon his duties 
as Professor of Greek and English, in the University of Louisiana. 

The Thesis of Dr. Henry C. Adams, presented when he gradu- 
ated as Doctor of Philosophy in the Johns Hopkins University, has 
been printed in successive numbers of the Zeiischrift fiir die gesammie 
Slaatswissenschafl, Tiiblngen, 1879. Its title is ^Tar Gtschichle tUr 
BesteHtning in den Vtriinigteii Staateii van Amtrika in der Ptriode 
von 1789-1816. 
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The average attendance upon Mr. Laniei 
turea on English Versi;, especially Sliakspere's, (October 28-De- 
cember 19, 1879) was 170; and upon M. Rabillon's course of twelve 
lectures (in French) on French Epic Poetry, especially the Chanson 
(^ flo/a«i/ (November 3-Decembcr Ij), was 57, 

Mr W. Mager, who has been a student in the chemical laboratory 
for the past two nnri a half years, has just .iccepled a position as 
assistant at the Agricultural Experiment Station of North Carolina, 
and will enter upon his duties at once. During the present academic 
year he has been engaged as private asaistdnt of Prof. Remsen in 
carrying on an investigation on " The best method of determining the 
amount of organic matter in the air," undertaken at the desire of the 
National Board of Health. A preliminary report of this investigation 
has been sent to the Board, and vJill appear as an appendix of the 
annual report of the Board to Congress. 

Mr. H.J. Rice, (S, B., Cornell), late Fellow in Biolog;y- here, con- 
tributes lo the current number of the American Naturalist, (January 
l88o), an article entitled, "Observations upon the Habits, Structure 
and Development of Amphloxus Lanceolatus." 

The candidates tor the Baccalaureate Degree were assembled in 
Hopkins Hall on Saturclay, December 20, 1S79, to listen to a con- 
nected statement, from the President of the University, on the plans 
of undergraduate study, and of examinations as now arranged in this 



Professor Acland gave, in a public lecture, on Wednesday last, 
an account of the new Hospital at Baltimore, United Slates, and of 
its relations to the studies of the Johns Hopkins University and to 
medical education in the United States generaltij. ^Ci-t.^'3v%.,xvt«.'i'Sa>Hs. 
l.y—Tk* Timtt, LoIMlOl^,DtWi^*«x1.,^■*'■V^ 
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AMERICAN JOURNAL OF PPIILOLOGY. 

Edited, with the co-operation of leading scholars, by B. L. Gildersleeve, Professor of Greek in the Johns Hopkins University. 

This Journal will be open to original communications in all departments of Philology, classical, comparative, oriental and modern; yet a large por- 
tion of the space will be given np to condensed reports of current philological work, and arrangements have t)een made to present regularly summaries of 
the chief articles in the leading philological journals of Europe, while a close watch will be kept over the fragmentary and occasional literature to which the 
isolated American scholar seldom has full access. The reviews of books will be intrusted as far as possible to specialists ; and it is hoped that the Journal will 
meet a want that has long been acknowledged among American scholars, and serve as a means of inter-communication and as an organ of independent criticism. 

The Journal will be in the ordinary review form, four numbers to constitute a volume, of from 400 to 500 pages, one volume to appear each year. 

The subscription price will be three dollars a year, payable upon the receipt of the first number. 

Vo^ I. No. I. is now in press and will contain original articles by Goodwin of Harvard, Carter and Packard of Yale, Lanman of the Johns Hop- 
kins University, Merriam of Columbia College, T. Davidson of Bo&ton, and the £diix>r, besides reviews of lx>oks and notices of journals by well-known 
specialists. Articles have been promised for early numbers by Short of Columbia, GARNBrr of Annapolis, F. D. Allen of Yale, Morris, Brandt and 
Elliott of the Johns Hopkins University. 

All communications should be addressed to the Editor. 



AMERICAN CHEMICAL JOURNAL. 

EDITED) WITH THE AID OF ChEMISTS AT HOME AND ABROAD, 

By IBA BBMBBV, Professor of Ohemistry in the Johns Hopkins University. 

Contains original articles by American and foreign chemists; reviews of works relating to chemical science; reports on progress in the various dc< 
partments of Chemistry; and items of general interest to Chemists. 

Published in numbers of from 64 to 80 pages ; six numbers forming a volume of from 400 to 500 pages. 

Price for the volume $3.00 ; single numbers ^50 cei>ts. 

Subscriptions and communications should be' addressed to the Editor. 

CONTENTS FOR DECEMBER 1879. Vo'. I. No V- 



Oh the Stnthbbis or Uslicik amb Phkmololuoosidk, by A. Michael. 

Ok a Nkw Formation of Stilbbms and sons of its Dsrivativbs, by A. 
Michael. 

On a Nkw Method for thk Separation and Subsbqubnt Trbatkbnt of Pre- 
cipitates IN Chemical Analtms, by F. A. Qooch. 



On Sbtebal Spanish Minerals, by F. A. Qentb, Jr. 
A Method for Bstimatino Bismuth Volumbtricallt, by M. Kahara. 
New Results in Blectroltsis, by Bdgar F. Smith. 
Nitrosulphobemzoic Acids and some Derivatives, by Bdward Uart. 
Reports, Notes, Ac., by J. W. Mallet, H. N. Morae, the Editor and others. 



AMERICAN JOURNAL OF MATHEMATICS. 

Editor in Chief, J. J. Sylvester, Professor of Mathematics ; Associate Editor in Charge, William E. Story, Associate in Mathe* 
matics; with the co-operation of Simon Newcomb, H. A. Newton and H. A. Rowland. 
Issued under the auspices of the Johns Hopkins University. 

Published in the quarto form and in numbers appearing four times a year. Subscription price per Volume, oi about 384 pages, $5.00 ; price per 
number $1 50. Vol. I, 18*78-79 (388 pp., 4 plates)* can still b; furnished at the subscription price. 
All communications should be addressed to the Associate Editor in charge. 

CONTENTS FOR DECEMBER, 1870, Vol. II. No. 3. 



1. On thi Qkoqbavhical Problxk of thi Foub Colours, by A. B. Kskpb, 
London, BDgland. 

t. NOTB ON THB Pbbcbdino Papib, by William B. Stobt. 

8. THB QUATBRVION FoBXULAB for QUANTIFIOATEON OF CUBTRS, SUBFACB^ AND 

S0LI04, AND FOB Babtobntbbb, by W. I. Strinqhak, Fellow of Johns 
Hopkius University. 

4. On THB Dynamics of k '" Curtbd Ball," by Obmond Stonb, Ciacinaatl, O. 

6. NOTB on DbTBRMINANTS and DUADIO STNTH8XB4, by J. J. i^TLTBSTBR. 

6. Tablbs of Qbnbratino Funotions and Qroundforms for THB Binary Qoan- 
Tics of THB First Tbn Ordbbs, by J. J. Stlvbbtbr, assisted by F. Franklin, 
of the Johns Hopkins University. 



7. NOTB ON THB PROJBCTION OF THB QbNBRAL LOCUS OF SPACB OF FOUB Dinif- 

8ION9 INTO Spacb OF Thrbb Dimbnsions, by Thomas Craio, Fellow of Johns 
Hopkins University. 

8. On THB Motion .of an Ellipsoid in a Fluid, by Thomas Craig, Fellow of 
Johns Hopkins University. 

9 A Nbw Proof of thb Thbobbm of Rbciprocitt, by Dr. Julius Pbtbrsxn* 
Copenhagen, Denmark. 

10. On a Nbw Action of thb Maonbt on Blbctric Currbnts, by B. II. Hall, 

Fellow of Johns Hopkins University. 

11. On Tbrnart Cubic-Form B<2Uations. Chaptbr I. On thb Rbsolutioit op 

NuxBBRs into Sums and Diffbrbncbs of Two Curbs, by J. J. Stlv^bstxb. 



Studies from the Biological Laboratory 

Edited by H. NEWELL M.VRriN, Pr)fes50x of Biolog/. 



I. On the respiratory fnnction of the Internal intercostal ranscles. By U. Nvwbll 
Martin and Edward Mussbt Hartwbll. 

II. Observations on the physiology of the spinal cord. By Isaac Ott. 

III. On the effect of two sudeeeding stlmall upon mascalar coafcr;ictlon. By 
Uenrt Sewall. 



CONTENTS OF No. 2, 1880. 

IV. On the so«called heat dyspnoea. By Christian Sihlbr. 

V. A self-feeding chronograph pen. By H. Nbwbll Martin. 

Yl. Observations npju the eirly stages in the development of the fresh water 
p iltnouatei. ay W. K. Bruok<3. 

VII. The developmant of an'>lj<t}mi punctafum. By S. F. Clarkb. 



Price per number $1.00. 

No. I, 1879, (91 pp, -1 plates) can still be furnished. 

All communications should be addressed to the Editor. 
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February 24-26. 
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CALENDAR. 

Dr. Adams** Oourae on the Italian Benaissance, etc. 

Dr. Lanman'a Oourae on the Vedaa. 

Professor Gildersleeve's Beadings in the Greek Trag^ic Poets. 

M. Babillon's Beadings (in French) in French Literature. 

Fourth Anniversary of the University. 

Prof. Morris's Course on British Thought and Thinkers. 

Lectures on Celestial Chemistry, at the Peabody, by Prof. G. F. Barker. 

Lectures on Color Blindness, at the Peabody, by Dr. B. J. Jeffiies. 
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MEETINGS OF 

Scientific* First Wednesday of each 
month, at 8 P. M. Next meeting, March 3. 
S. F. Clarke, Sec'y. 

Bhilological. First Friday of each 
month, at 12 M. Next meeting, March 5. 
C. R. Lanman, Sec'y. 

Historical and JPolitical Science. 

Third Friday of each month, at 8 P. M. Next 
meeting, March 19. H. B. Adams, 

Sec'y. 



SOCIETIES, Etc. 

MetaphysictU. Second Tuesday of each 
month, at 8 P. M. Next meeting, March 
9. Allan Marquand, Sec'y. 

Biological. Thursday of each week, at 
4 P.M. 

Mathematical Seminary. Third 
Wednesday of each month, at 8 P. M. Next 
meeting, March 17. 

Greek Sen%inary. Wednesday of each 
week, at 1 2 M. 



PUBLIC LECTURES. 

Lectures are in progress in Hopkins Hall 
at 5 P. M. : 

Prof. Morris, Mondays, till May 3. 

Dr. Adams, Tuesdays, till March 30, and 
Thursdays, March 18 and 25. 

Prof. Gildersleeve, Wednesdays, till May 

5. 

Dr. Lanman, Thursdays, till March 11, 

and Friday, March 19. 

M. Rabillon, Satw:daj^^>^C^ Ksgc^-iA^ 
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MATHEMATICS AND PHYSICS, 

1876-80. 

The following statements are brought together in a connected form, so that students who desire to devote 
their time to Mathematics and Physics may see what opportunities are offered in the Johns Hopkins University. 

Although the precise courses to be given in the future are not stated, there is every reason to believe that 
they will be at least as varied and advanced as heretofore ; and that students residing here for two or three years 
will have the opportunity to pursue the study of Mathematics and Physics, in any direction which they may 
choose, under competent guidance, and with the requisite books and apparatus. 

The organization of this part of the University has been directed in Mathematics by Professor Sylvester, 
LL. D., F. R. S., formerly of London and Woolwich, and in Physics by Professor Rowland, and by their 
Associates, W. E. Story, Ph. D., and 0. S. Hastings, Ph. D. Lectures have also been given by non-resident 
professors, who have likewise rendered aid in the mathematical and physical examinations ; and there have 
been several assistant instructors and private teachers acting under the general guidance of the professors. 

The advancement of mathematical and physical studies is here promoted by the following agencies : 

1. Courses of Lectures and Class-Room /rw^rt^^iOTW, covering the most important subjects in Pure and 
Applied Mathematics, including Analytical Mechanics, and Physics. Some of these courses will be repeated 
annually, and others will be given as they may be called for by students. The annual programmes contain 
detailed announcements. 

2. Mathematical Seminary. The students of Mathematics are accustomed to meet Professor Sylvester and 
Dr. Story in monthly assemblies, known as meetings of the ** Mathematical Seminary." At these meetings, 
besides occasional papers, such topics as may from time to time suggest themselves in the course of reading of the 
students or instructors, or may otherwise be of general interest to persons pursuing mathematical studies, are 
discussed . 

The results of special studies upon* the following subjects^ among others^ were examined during the last academic year: 

Newton's rule for the limit of roots of algebraic equations. — The rule of signs in trigonometry. — Barycentric co-ordi- 
nates. — Double points of plane curves. — ^The quasi evolute. — Central harmonic transformation. — Special cases of Pascal's 
hexagram. — Transformation by elliptic co-ordinates. — Regular figures in space of n dimensions. 

3. Physical Journal Society. The physicists hold a weekly meeting under the direction of Professor 
Rowland and Dr. Hastings, for the purpose of reviewing the recent numbers of journals devoted to Physics. 

4. Johns Hoplcms Scientific Association, A meeting of this Association is held monthly, at which an 
opportunity is afforded for communicating abstracts of recent mathematical and physical progress, as well as 
the results of individual research. 

5. American Journal of Mathematics. The University encourages the publication of papers on scientific 
subjects produced by its members. Some of these are printed in the American Journal of Mathematics, pub- 
lished under the auspices of the University, and others appear elsewhere. A partial list of these papers is appended. 

6. Apparatus, Additions are constantly made to the physical apparatus, which is already extensive, and 
is especially adapted to researches in Heat, Electricity, and Magnetism. The University employs a skilled 
mechanician in the manufacture and repair of instruments of precision. 

7. Books and Periodicals, In the Peabody and Hopkins Libraries may be found the Transactions of 
learned Societies, complete sets of the Philosophical Magazine, Crelle, Liouville, Grunert, Poggendorff, Dingier, 
etc. A list of the periodicals currently received is appended. 

8. Fellowships. Among the twenty fellowships of the University, each yielding five hundred dollars 
innually, three are ordinarily held by mathematical, and three by physical students. 
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INSTRUCTORS AND STUDENTS. 



Professors, Associates, and Leeturcrs. 



J. J. Sylvester, Professor of Mathematics, 

A. M., University of Cambridge ; F. K. S., London and Edinburgh ; 
Corresponding Member Institute of France ; Member Academy of 
Sciences in Berlin, Gottingen, Naples, Milan, St. Petersburg, etc.; 
LL. D., University of Dublin, University of Edinburgh; late Pro- 
fessor of Mathematics in the Royal Military Academy, Woolwich. 

William E. Story, Associate in Mathematics, 

A. B., Harvard University, 1871 ; Ph. D., University of Leipsic, 1875 ; 
Tutor of Mathematics in Harvard University, 1875-76. 



Henry A. Rowland, Professor of Physics. 

C. K, Rensselaer Polytechnic Institute, Troy, 1870 ; Assistant Professor 
in the same, 1872-75. 

Charles S. Hastings, Associate in Physics. 

Ph. B., Yale College, 1870, and Ph. D., 1873 ; Holder of the Tyndall 
Scholarship in Paris, 1875. 



Charles S. Peirce, Lecturer on Logic, 

A. B., Harvard College, 1869, A.M., and S. B., 1863; of the U. S. 
Coast and Geodetic Survey. 

Thomas Craig, Lecturer on Mathematics. 

C. E., Lafayette College, 1875; Ph. D., Johns Hopkins University, 

1878; of the U. S. Coast and Geodetic Survey. 



J. Willard Gibbs, Lecturer on Mechanics. 

A. B., Yale College, 1858; A. M., and Ph. D., 1863 ; Professor in Yale 
College. 



Fabian Franklin, 

Ph. B., Columbian University, 1869. 



Assistant in Mathematics. 



Public Lectures have also been given by : 



Professor Simon Newcomb, of the U. S. Naval Observatory. His- 
tory of Astronomy^ (1876-77) ; 

Professor J. E. Hilgard, of the U. S. Coast and Geodetic Survey. 
On Geodetic Survey Sy (1876-77) ; 



Professor John Trowbridge, of Harvard University, Philosophy 
of Physics, (1879-80). 



—«•«>■ 



Students. 

The following list includes the names of those only who have made Mathematics or Physics their principal study : 



Newton M. Anderson, (from Columbus, O., Ohio State University; Mas- 
sachusetts Institute of Technology). 

Brown Avres, (from New Orleans, La.; Washington and Lee University; 
S. B., Stevens Institute of Technology, 1878 ; Graduate Student, 
Johns Hopkins University, 1878-79). Fellow in Physics, 

GUSTAV Bissing, (from Baltimore ; Baltimore City College). 

John C. Bland, (from Washington, D. C; C. E.. American Institute of 
Civil Engineers). Ojice of the Supervising Architect of the Treasury, 
IVashington, D, C. 

John W. Brown, (from Govanstown Md.; Mr. G. G. Carey's School). 

Robert J. Coleman, (from Fayette, Mo.; A. B., Central College, Mo., 
1875). 

Charles M. Cone, (from Hartford, Vt.; S. B., Dartmouth College, 1875). 

Thomas Craig, (from Pittston, Pa.; C. E., Lafayette College, 1875 ; Ph. D., 
Johns Hopkins University, 1878, and Fellow in Mathematics and 
Physics, 1 876-79). U, S, Const and Geodetic Survey, IVashington, D. C; 
Lecturer on Mathematics, 

H, Rozier Dulany, (from Upperville, Va.; University of Virginia, 1878). 
Instructor in Mathematics in Mr. G, G. Carey's School, Baltimore, 

Burr K. Field, (from Mt Washington, Md.; Ph. B., Yale College, 1877). 
Engineer Corps, St, L. db S, F, R. R,, Wichita, Kansas, 

Lawrence B. Fletcher, (from Marlboro*, N. Y.; A. B., Columbia College, 
1877, and Fellow of Science, 1877-80). 

Fabian Franklin, (from Baltimore, Md.; Ph. B., Columbian University, 
1869; Graduate Student, Johns Hopkins University, 1876-77, and 
Fellow in Mathematics, 1877-79). Assistant in Mathematics. 

Spencer H. Freeman, (from Penficld, N. Y.; A. B., University of Roches- 
ter, 1875, and A. M., 1878). 

Henry L. Gantt, (from Owings Mills, Md.; McDonogh School). 

Joshua W. Gore, (from Frederick County, Va.; C. E., University of Vir- 
ginia, 1875; Fellow in Mathematics, 1876-78). Professor of Natural 
Science, Southwestern Baptist University, Jackson, Tennessee, 

Edwin H. Hall, (from Gorham, Me.; A. B., Bowdoin College, 1875; 
Graduate Student of Physics, Johns Hopkins University, 1877-78). 
Fellow in Physics. 

George B. Halsted, (from New York City; A. B., Princeton College, 
1875 ; Ph. U., Johns Hopkins University, 1879, and Fellow in Mathe- 
matics, 1876-78). Tutor in Ptinceton College, 

Arthur S. Hathaway, (from Ithaca, N. Y.; S. B., Cornell University, 
1879). Teacher of Mathematics in Mr. E. M. Lamb's School, Balti- 
more, 

Daniel W. Hering, (from Mechanicstown, Md.; Ph. B , Yale College, 
1872, and C. £., 1878; Fellow in Engineering, Johns Hopkins Uni- 
versity, 1876-78). Assist, Engineer, B, db C. V, R, R., tVaynesdoro', 
Pennsylvania* 



Maxwell S. Hudgins, (from Matthews Court House, Va.; C. E., Washing- 
ton and Lee University, 1876). Teacher of Mathematics, Dabney 
University School, Neiu York City. 

Willlam W. Jacques, (from Newburyport, Mass.; S. B., Massachusetts 
Institute of Technology, 1876; Ph. D., Johns Hopkins University, 
1879, and Fellow in Physics, 1876-79). 

Jambs E. Keeler, (from Mayport, Fla.; La Salle (111.) High School). 

C. Herschel Koyl, (from London, Ontario; A. B., Victoria University, 
(Ont.), 1877). 

William S. Marston, (from Cambridge, Mass.; A. B., Harvard University, 
1874). Private Teacher of Mathematics, Baltimore, 

Oscar H. Mitchell, (from Marietta, O.; A. B., Marietta College, 1875, and 
A. M., 1878; Graduate Student, Johns Hopkins University, 1878-79). 
Fellow in Mathematics. 

William S. Moore, (from Rock Hill, S. C; A. B., Davidson College, 1877). 

Edward L. Nichols, (from Peekskill. N. Y.; S. B., Cornell University, 
1875 ; Ph. L)., University of Gottingen, 1879). Fellow in Physics, 

Chalmers C. Norwood, (from Fort Valley, Ga.; A. B., Davidson College, 
1878). 

James Page, (from Baltimore; Baltimore City College). 

Robert W. Prentiss, (from New Brunswick, N. J.; S. B., Rutgers College, 
1878; Graduate Student, Johns Hopkins University, 1878-79). Fellow 
in Mathematics. 

Philip M. Prescott, (from Waukegan, 111.; Chandler Sc. Dept., Dartmouth 
College). 

E. Darwin Preston, (from Spruce Grove, Pa.; B. C. E., Cornell Univer- 
sity, 1875; Fellow in Engineering, 1876-78). Aid, U, S. Coast atut 
Geodetic Survey. 

Henry F. Reid, (from Baltimore ; C. E., Pennsylvania Military Academy, 
1876). 

George L. Smith, (from Canandaigua, N. Y.; C. E., Cornell University, 
1874). Teacher, State Normal School, Baltimore, 

Washington I. Stringham, (from Topeka, Kansas; A. B., Harvard Uni- 
versity, 1877; Graduate Student, Johns Hopkins University, 1877-78). 
Fellow in Mathematics. 

William J. Thomas, (from Baltimore; Randolph-Macon College). 

Charles A. Van Velzer, (from Ithaca, N. Y.; S. B., Cornell University, 

1876). Fellow in Mathematics. 
Herman Voorhees, (from Troy, N. Y.; C. E., Rensselaer Polytechnic 

Institute, 1873). Deceased. 

Frank P. Whitman, (from Troy, N. Y.; A. B., Brown UniversitHx ^^'^^^ 

and A. M.,1877; Massachusetts Institute oCX^'^Jcccsj^cjrbCN- 
Lewis W. WiLHELi4,;5\om^^<\mw^%^i^^x£v^x^Ox-^^^5^^^ 
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COURSES OF INSTRUCTION. 

(The namber of Btadenta is given in parenthesis.) 



L Determinants and Modem Algebra : Professor 

Sylvester, 1876-77, second half-year, twice weekly, (7) ; 
1877-78, twice weekly, (5) ; 1878-79, twice weekly, (8). 

The coarse on Determinants as a connecting link between Algebra, as formerly 
understood, and the Modern Algebra, which has grown np in the last quarter of a 
centnry, was do-iigned for mathematical students possessed of only an elementary - 
knowledge of the subject. 

The lectures in the session, 1876-77, were chieAy conflnod to this subject, that of 
Modem Algebra In its wider sense being only entered upon. 

In 1377-79 the coarse in Modern Algebra was continued. This subject was de- 
veloped in an ori:^iaaI manner, the theory of differentiants being made the basis of 
that of invariants and covarlant^. In particular, the determination of the namber of 
independent invariants and covarlants of a given quantic was treated very folly. 

Salmon's Modern Higher Algebra, and Fa& de Brnno'e Thiorie <Us Formes 
Binaires were to some extent used as books of reference. 

Many original investigations of the lecturer, inclnding new as well as previously 
published matter, were incorporated into the substance of these courses ; several of 
the former, (among which may be specified the proof of the previously nndcmon- 
Btrated Fundamental Theorem of the Denumeration of Invariants, brought out for 
the first time in the lecture-room of the University), were subsequently published in 
various mathematical Journals. 

2. Theory of Numbers : Professor Sylvester, 1879-80, 

twice weekly, (8). 

The subject is treated by v irious methods, many of which are new and original. 
The course embraces a statement of the result of independent investigations by the 
lecturer, among which may be specified an extensiou of the method of Continued 
Fractions to Qaaternlons; and researches into the Divisors of Cyclotomic Functions, 
with applications to a new theory of cubic-form equations. Dirichlet's Zahlen- 
thwrU. Legendre's ThSorie de* Nombree^ and Bachmann's Theorie der 
KreUtheUungy are used as books of reference. 

3. Quaternions : Dr. Story, 187778, twice weekly, (2) ; 

1879-80, thrice weekly, (4). 

Text-Book : Tait's Elementary Treatise on Quaternions. 

This course is designed to give a practical knowledge of the methods of quater- 
nions ; and the elementary chapters of the text-book are treated with as much brevity 
as is consistent with a thorough logical foundation of the subject. 

4. Elliptic Functions: Dr. Story, 1878-79 (beginning 

of a two years* course), twice weekly, (2) ; 1879-80, thrice 
weekly, (4), 

Text-Book: Cayley's Elementary Treatise on Elliptic Functions. 

The course during the current year is a continuation of that of the last year, and 
presumes a knowledge of the equivalent of chapters I-IV., XII-XIII. of the text- 
book. 

5. Higher Plane Curves : Dr. Story, 1878-79, first half- 

year, thrice weekly, (6) ; 1879-80, first half-year, four times 
weekly, (5). 

Text-B(»ok : Salmon's Higher Plane Curves. 

Particular attention Is paid to the general properties and methods of treatment 
of algebraic curves and systems of curves, so as to prepare the way for a more 
thorough study of special cases. 

6. Solid Analytic Geometry: Dr. Story, 187879, 

thrice weekly, second half-year, (7) ; 1879-80, four times 
weekly, second half-year. 

Text-Book : Salmon's Qeometry of Three Dimensions. 

An elementary course embracing quite a thorough treatment of the plane, and 
the more important properties of the quadric surfaces, with a free use of modem 
methods. 

7. Differential Equations: Dr. Craig, 1877-78, thrice 

weekly, (4); Dr. Story, 1878-79, twice weekly, (5); 
1879-80, thrice weekly, (8). 

Text^Book : Boole's Treatise on Differential Equations. 
A practical course. The second half-year is devoted especially to partial differ- 
ential equations. 



8. Calculus of Variations : Dr. Craig, 1879-80, twelve 

lectures, (9). 

This course was designed as preparatory to that of Professor Qibbs on Rational 
Mechanics. 

9. Spherical Harmonics: Dr. Craig, 1878-79, ten lec- 

tures, (6) ; 1879-80, twenty lectures, (6). 

This course embodied a statement of the general theory of Spherical Harmonica 
and their application to some new problems in Hydrodynamics. 

10. Cylindric or Bessel's Functions: Dr. Craig, 

1879-80, ten lectures, (2). 

An examination of their general theory and application to vortex motion in a 
viscous fluid. 

11. Greneral Theory of Functions, including Bie- 

mann's Theory : Dr. Craig, 1879-80, thirty lectures. 

The general theory of ftinctions of a complex variable, as given by Neumann 
his work entitled, Biemann'e Theorie. 

12. Theory of Equations : Dr. Story, 1876-77, twice 

weekly, (7; ; Mr. Franklin, 1877-78, twice weekly, (1) ; 
1878-79, twice weekly, (1) ; 1879-80, twice weekly, (6). 

Text-Book i Todhunter's Theory of Equations. 

An elementary course. Including the most important methods for the exact or ap- 
proximate solution of algebraical equations and the determination of limits for tbe 
roots and of their reality. 

13, Definite Integrals : Dr. Craig, 187677, first half- 
year, thrice weekly, (5). 

Text^Book : Meyer's BeetimmU Integrate. 

This was a course of lectures upon the general theory of definite integrals, par- 
ticularly the Eulerian Integrals. 

14. Differential and Integral Calculus: Dr. Craig, 

1876-77, daily, (5) ; Mr. Franklin, 1877-78, thrice 
weekly, (4); 1878-79, thrice weekly, (12); 1879-80, 
thrice weekly, (9). 

Text-Books: Williamson's Differential Calculus and Integral Calculus. 
Bmbracliig the elements of the differential and integral calculus^ and tha most 
ftindamental applications to geometry. 

15. Conic Sections : Dr. Story, 1876-77, first half-year, 
daily, (6) ; 1877-78, four times weekly, (5) ; Mr. Frank- 
lin, 1878-79, thrice weekly, (5) ; 1879-80, thrice weekly, 
(5). 

Lectures given from notes prepared by Dr. Story. 

This course is the outgrowth of a successful attempt to teach conic sections, by 
modem methods, from the beginning. A thorough knowledge of tbe analytic 
geometry of the straight line in rectani;nlar co-ordinates is the only prerequisite 
As a mental discipline, as well as a preparation for future geometrical studies, thest 
methods are greatly to be preferred to the old methods still in f^eneral use is 
elementary text-books published in this country, however little employed in origi- 
nal investigations on the descriptive properties of the conies. 



16. Modem Synthetic Greometry: 

1877-78, twice weekly, (2). 

Text-Book: Hulcahy's Modem Geometry. 



Mr. Franklin, 



17. Mathematical Astronomy: Dr. Story, 1877 78, 

thrice weekly, (2). 

Text-Book : Gauss' 7'heoria Motut. 
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18. Rational Mechanics: Professor Gibbs, 1879-80, 
four limes weekly, during January and February, 1880,(10). 

The object of this coarse it to develop the general princlplea of mechnnlcn In 
their roatnal connectionti, and to explain ita moi*t important tn«thode. A full Btate- 
ment of the character of the coarse id made in University CircnUrit, No. 1. page 7. 

A knowledge of the Calculas of Variations is indiripenHablo to all pursninj; this 
coarse. 



19. Elementary Mechanics: Dr. Craig, 187G77, 

second half-year, (8). 

This coarse was intended especially for stadents be;;inning the stady of 
Physics ; no text-book was employed. 



20. Analytical Mechanics: Dr. Craig, 1877-78, first 

half-year, (6). 

This) course wa4 ha^ed apon Klrchhoff*s 3fath*mcUitche Fhytik^ and principally 
considered the motion of a rigid body. 



21. Theoretical Dynamics: Dr Craig, 1878 79, fifteen 

mathematical lectures, (H). 

This course was based upon Jacobi*rt Vorlssunyen nber Difnamik. The great gen- 
eral princlpleiiof Dynamics were ozplalnei very fully,aad Hamilton's and Lagrange's 
methods were discussed and illastrated. 



22. Mathematical Theory of Elasticity : Dr. Story, 

187(5-77, twice weekly, second half-year, (4) ; 1877-78, 
twice weekly, (2). 

The method of treatment employed was that of Kiomann {Differtntialjleichungen^ 
|§79-W), with numerous applications. 



23. Greneral Physics: Dr. Hastings, 1876-77, daily; 
1877-78. daily; 1878-79, daily, (13); 187^-80, daily, (15). 

Text-Book: Atkinson's Ganot. 

This coar:»e ii* given every yeir, and it di4cu<«ses all the principal subjects in 
Physics, (Mechanics, Light, Sound, Boat, Blcctrlclty and Slagnetti»m.) 

There are daily lessons through the year, including every week two lectures, 
three recitations, and one practical lesson in the Laboratory, to which a select 
namber of stadents is admitted. 



24. Thermodynamics: Professor Rowland, 1876-77; 

1878-79, thirty muhem.iticdl lectures, and ten con- 
ferences, (7). 

This coarse was ada)>ted to the nse of phy-iici'its. rather than to that of those 
who desire to study the theory of the steam -enij^ine only. 

25. Electricity and Magnetism : Professor Rowland 

1878-79, eighty mathematical lectures, and iweniy-seven 
conferences, (3) ; 1879-80, twenty lectures and hwit con- 
ferences, (3). 

In thi4 coarse M?ixwoirs Treatise on Electricity and Magnetism was nscd, to 
some extent, as a book of reference. 



26. Theory of Heat Conduction : Profe.«:sor Rowland, 

1879-80, three lectures and one conference weekly, (5). 

The lecture;* are not basai upon any workn of reference, but the subject Is trested 
from a new standpoint, so as to be adapted to physici*it«. (Toustant reference is made 
to the similarity of the sobjoct with the theory of electricity. 



27. Theory of Sound in its Relation to Music: 

Dr. Hastings, 1877-78, six public lectures. 

Tbe<«e lectares, givoa to a ^^eacral audience, brought forward, with experimental 
Illustrations, the present state of physical investii;ations in respect to musical 
sounds. 

28. Hydrodynamics : Dr. Craig, 1878-79, twenty-four 

mathematical lectures, (7). 

The substance of this course was given a second time in eleven lectnrea addretsed 
to Civil and Military Engineers. 

29. Theory of Observations, and Selected Pro- 
blems in Physics: Dr. Hastings, 1876 77. (3); 
1877-78, 1878-79, (rt) ; 1879-80, (9); once weekly, 
Saturday. 

'l*his work is planned to meet the requirements of such as are taking a major 
couriie in Phynics, or who are pursuing that study as a subsidiary subject in pre- 
paration fur a second deieree. In this course special attention is given to the 
methods of dl«cus!«ing observations. 

30. Experimental Physics: Prof. Rowland, daily; 
Dr. Hastings, Saturdays. 

The rooinb devoted to Experimental Physics are open daily from 9 ▲. m. to 6 P. m. 
They are specially adapted to those who are engaged in conducting investigations 
or who are triiinin*^ thcms«tlve'« to bucom« professional physicists. In addition to 
these advanced students, tbo^o who are engaged in studies antecedent to medicine, 
and other pttrsou;*, including student:* of Chemistry, Biology, etc., who show a spa* 
cial aptitude for the pursuit of i'hysics, have an opportunity to work in the Labora- 
tory on« day in the week. 

The Univtir:^ity is supplied with the nccci^sary apparatus for study in any de- 
partment of Phynics ; but for w<>rk in respect to Heat, Electricity and Magnetism, 
itH resources are unusually good. The list subsequently given (which was originally 
printed, with other corrt;^pondiug Iist», in the Bulletin of Harvard College Library,) 
exhibits the character of the collection. 



31. Logic: Mr. C. S. Peirce, 1879-80, thrice weekly, (14). 

A general coarse, treating the foundation of logic and deducing the theory of the 
subject from physiological facts. Subjects treated: clearness of apprehension; 
doctrine of limits; syllogistic (a new analysis); the di>ctrine of logical breadth, 
depth, and arua: logical algebra and the logic of relatives ; probabilities; theory of 
errors; induction and hypothe^is. 

A course of loclured Oii MciilHval Logic, detizncd to show the spirit and leading 
doctrines of the lo^^ic of the Middle A^s. was also given by Mr. Peirce. 

32. Probabilities : Mr. C. S. Peirce, I87I).80. 

Developing the mathematics of probabilities. 



33. History of Astronomy: Professor Newcomb, of 

the U. S. Naval Observatory, 1876-77, twenty public lec- 
tures. 

These Lecturer, (part of which were subsequently printed in a volume), were 
adapted to •ftudents and others who desired to become acqnainted with the general 
pni/re'^s of astronomical rei*e.trch, both ancient and modern. The spirit and me- 
thod of th>! ancient Astronomy, and the steps by which the science has reached its 
present state of perfection were fully discussed. 

34. Greodesy: Professor Hilgard, of the U. S. Coast and 

Geodetic Survey, 1876-77, twenty public lectures. 

This course of Lecture**, attended chiefly by those devoted to the pursuit of Civil 
Bn vrineerhig. exhibited the methods and results of extended topographical surveys 
in Europe and America. 

35. Philosophy of Physics: Professor John Trow- 

bridge, of Harvard University, 1879-80, twelve public 
lectures. 

Thl^ course Illustrated before a general aadience the modern mode of Investi- 
gation re^pectinir Heat. Soand, Light, BI<*ctricity and .Magnetism. an.^^^^^ '«scvx8«siX!qr^ 
to the Philosophy of Physics, and the imooct.«.^<cAtA >X2^».\s^'Mis2«L^^. ^.-evtt^.wk- 
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LIST OF APPARATUS IN PHYSICS. 

Designed for Scientific Researches and invoiving Accurate Measurement. 

T/te Unh'ersity has also the apparatus requisite for demonstrations, 
(Bcpablishcd« with additions, from the Library Bulletin of Harvard UniverMity, No. 13, 1879.) 



\ 



Acoustics. 

AH the ordinary apparatus by Koenig of Paris, including Helm- 
holtz's double siren, Lissajou's vibrating microscope, Hastings' pen- 
dulum comparator, &c. 

Optics. 

1. Meyerstein Spectrometer — large model. The circle is of 16 
centimeters radius, divided on silver to 6' and reading by two micro- 
scopes to 2". The probable and periodic errors of graduation have 
been investigated, and are given in the " American Journal of 
Science," vol. xv. p. 270. Having a common axis with the large 
circle is a table rotating independently, 6.5 centimeters radius, 
graduated on a silver limb, and by two verniers to single minutes. 
The massive stand has a joint by which the circle may be brought 
into a vertical plane. Aperture of telescope and collimator 4.0 centi- 
meters, focal length 34 centimeters, powers from 13 upward. A 
smaller telescope 2.0 centimeters aperture, 18.0 centimeters focal 
length, power 7, may be placed on a third support rigidly connected 
with the microscope bearers. The accessories of this instrument 
are : — 

(a\ Two telescopes with Nicol prisms before objectives : longer 
diagonals of prisms, 2.0 centimeters ; length of telescopes, 20.0 centi- 
meters ; power, 3 ; position angles of prisms read by circles of 3.5 
centimeters radius to minutes of arc. 

[by Babinet's compensator with wedge of 3 centimeters available 
length. 

{c). High power collimating ocular. 

\d). Low power collimating ocular. 

\e). Three micrometer eye-pieces. 

2. Spectrometer^ by Schmidt and Haensch. The circle has a silver 
limb i6 centimeters radius, divided to 6' and read by microscopes to 
7f\ Table in centre his a graduation 6.0 centimeters radius, reading 
by verniers to \\ Aperture of objectives of telescope and collimator, 
3.9 centimeters; focal length, 35.0 centimeters; power, 13. The 
angle between lines of collimation of telescope and the collimator may 
be read by small circle to single degrees. 

3. SteinheiPs Spectroscope. The clear aperture of train, including 
two 60° prisms, is 4.0 centimeters. Focal length of collimator and 
telescope 32.5 centimeters, powers, 8,^2, etc. Photographic scale. 

4. Silbermann^s Heliostaty etc. This instrument oy Duboscq, has 
two mirrors, 18.0 centimeters by 9.0 centimeters, one silver under 
glass and the other silver. Also, porte-lumihe, 

5. Heliostiit, with perfect plane mirror 16.8 c. m. diameter. Designed 
by Rowland and made by Schneider. 

6. JamiiCs Interferential Re/ractometer^ with tubes 100 centimeters 
long, for the study of refraction in gases and a glass trough 20 centi- 
meters long for liquids, by Duboscq. 

7. Complete apparatus for the study of phenomena of interference, 
by Duboscq. 

8. Photographic Apparatus, Objective 6.1 centimeters aperture, 
and about 40 centimeters focal length for plates; 10 X 12 inches,-by 
Steinheil. Dark room, collection of chemicals and everything neces- 
sary for experiments on this subject. 

9. BecquerePs Phosphoroscope, by Duboscq. 

10. Polarizing Apparatus, by Steeg ; also by Duboscq. 

11. Apparatus for producing monochromatic light of any color. 
Designed by Hastings and made by Schneider. 

1 2 . Prisms^ gratings^ etc 

a. Hollow prism by Meyerstein; aperture, 6.1 X 5.2 centimeters. 

b. Hollow prism by Steinheil ; aperture, 2.2 centimeters. 

c. Thallium glass prism by Steinheil ; aperture, 4.8 centimeters. 

d. Two flint glass prisms by Steinheil ; aperture, 4.7 centimeters. 

e. Crown glass prisms by Steinheil; aperture, 4.8 centimeters. 

f. Two quartz prisms by Steeg ; faces, 3.4 x 30 centimeters. 

g. Iceland spar prism ; faces, 2.6 X 2.2 centimeters, by Steeg. 

n. Two rocksalt prisms ; faces, 5.0 X 4.0 centimeters, by Steeg. 
Also rock.salt lens. 

i. Large Nicol prism, largest diagonal 6.5 centimeters. Also a 
number of smaller ones. 

j. Gratings on speculum metal 4.3 X 3-9 centimeters with 8648 
lines to the inch, and 4.4 X 4.4 centimeters with 17,396 lines to the 
inch, and a smaller glass grating with 8648 lines to the inch, all by 
Chapman wMh Kutherfurd's engine. 



Kirchoff's, Angstrom's, and Rutherfurd's maps of the solar spec- 
trum. 

k. Old telescope by Dollond. Objective about 4 in. diameter and 
6 ft. focal length. 

Electricity and Magnetism. 

The distinguishing feature of the apparatus for these subjects is its 
accuracy and the determination of the constants in absolute measure. 
The collection is unique in this respect. 

13. Rowland's Absolute Electrometer iox potentials represented by 
sparks of about o.i to i inch. Designed on Sir Wm. Thomson's 
guard-ring principle and constructed by Edelmann of Munich. Guard- 
ring 33.5 centimeters diameter, and can be separated about 7 centi- 
meters, the distance being read by vernier to o.oi centimeter. Mov- 
able disc 10 centimeters diameter, and firmly attached to arm of a 
balance sensitive to i mgr. Balance moves onlv .01 centimeter, and 
means of two distances of the discs are taken, tfie one lo move it to 
upper and the other to lower stop. Weights of from i to 5 grammes 
ordinarily used. Discs ground and polished to mirror surface after 
nickel plating, 

14. Rowlands Electrostatic Standard Condenser, Constructed by 
Grunow of New York. One sphere within the other nickel plated 
and ground to mirror surface^ with extra ball for interior. Balls, 7 
and 8 inches diameter. Hollow sphere, 10 inches diameter. Appa- 
ratus for centering. Radii determined by loss of weight in water. 
Can be charged and discharged any number of times at the rate of 
three per second, by means of fine wires which pass in momentarily 
from outside and thus do not change the capacity greatly. Any con- 
denser can be compared with it by means of an electrometer. 

15. Thomson^ s Quadrant Electrometer^ by White of Glasgow, with 
Thomson's key. 

16. Condenser § microfarad by Elliott. 

17. Commutators for high (say i inch spark) as well as low tension. 

18. Rowlands Galvanometer for the absolute measurement of 
discharges of high tension. Constructed by Rowland and Schneider. 
Coils wound witli paper between, and boiled in parafin in vacuo at 
loo^ C. to be thoroughly dry. Needle shielded from electrostatic 
action, and deflection read by mirror and scale. Number of coils 
about 11,000. Constant on the cm. gr. second system 19,091. = G 
of Maxwell as determined by comparison with galvanometer described 
in American Journal of Science, vol. xv, p. 334. See No. 19 below. 

19. Rowlands absolute Galvanometer for the measure of quite 
weak currents. Constant 1833.2. See American Journal of Science, 
vol. XV., p. 334. Constant very accurately known. 1790 turns. 
Can be used as sine galvanometer or with mirror and scale. Hori- 
zontal circle reads to \\ but is readily estimated to 30'''. Telescope 
and bar for determining horizontal intensity in exact position of 
instrument. 1 

20. Rowlands Tangent Galvanometer^ brass circle 50 centimeters 
diameter. Circle graduated to 15' and 20 centimeters diameter. 
From I to 243 turns can be used, the constant of each set bein*' 
known with great accuracy. Made by Meyerstein, but altered and 
wound and coils measured by Rowland. 

21. Two 'Thomson'' s Gah'anomcters o{h\\r}\ and low resistance, the 
first differential with coils around both needles and set of shunts, bv 
Elliott of London. 

22. 'Two Nobili Astatic Galvanotncters by Elliott, and one by Sal- 
leron. 

23. Wiedemann Galvanometer s \\\i\i two sets of coils and two kinds 
of needles. Reading by mirror and scale. 

24. Galvanometer with large wire for experiments on the damping 
effect of the coils on the needle, and for determining resistance in 
absolute measure. Designed by Rowland and made by Schneider. 

25. Tangent Galvanometer, wooden circle, with variety of coils of 
known constant. 

26. Mirror Galvanometer, 

27. Rowlands wooden circle, 84 centimeters diameter, carefully 
laid up out of maple wood, and containing several grooves on the 
edge to contain sipgle wires. It is used to surround a galvanometer, 
when, by the aid of the electrodynamometer, the horizontal intensity 
can be measured at any instant. Extremely useful. 
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28. Electrodynamometer of form given in Maxwell's Electricity, 
vol. ii, p. 330. Outer circles about 27.5 centimeters diameter with 
240 windings on each side. Constant, G, of outer coils 78,371 on cm. 
gm. second system. Inner coils about 5.5 centimeters diameter with 
63 coils in each. Moment of inertia of suspended coil accurately 
known. Constant calculated and also determined by comparison with 
a tangent galvanometer made of the circle described above. Made 
(partly) by Gurley of Troy, and circles wound and measured by Row- 
land. 

29; Electrodynamometer^ Quincke's form for weak currents, by 
Edelmann of Nfunich. 

30. Standards of Resistance mounted so that they can be placed in 
water, i and 10 ohms by Elliott; 10, 100, and 1,000 ohms by War- 
den, Muirhead, and Clark of London ; also mounted in another style 
I, 10 and 100 Siemens' units, by Siemens and Halske of Berlin 
Also three copies of coil whose absolute resistance was determined 
by Rowland as 34.719 earthquad -r sec. 

31. Resistance coils in boxes i to 10,000 and io,oooto 100,000 ohms 
by Elliott, and i to 10,000 Siemens' units by Edelmann. 

32. RowlancTs Resistance Comparator, Ten coils of 10 ohms each, 
arranged so that they can be joined in series or abreast, thus making 
I, 10, and 100 ohms besides intermediate ones. Made by Schneider 
and adjusted by Rowland. 

33. Two bridges of Jenkins' form for the accurate comparison of 
equal resistances, and also a Wheatstone bridge, having a wire of 
platinum-iridium alloy one meter long, by Elliott, 

34. Magneto-electric Machine for •1,200 candles, by Siemens 
Brothers, London, with engine to drive it, and both Siemens' and 
Foucault's lamps. Also battery of 60 large bichromate cells. 

35. Ruhmkorff coil, spark 15 or 20 centimeters, by Ruhmkorff of 
Paris. 

36. Rowland s Earth inductor with brass circle. 30 centimeters 
diameter, wound and measured by Rowland. Made by Meyerstein of 
Gottingen. 

37. Ruhmkorjrs Apparatus for diamagnetism, by Ruhmkorff of 
Paris. 

38. Electric Clocks beating seconds from regulator. 

39. Rowland* s Standard of Electromagnetic Induction, Three coils 
on brass cylinders which can be placed accurately on top of each 
other. See American Journal of Science, vol. xv. Mutual poten- 
tial of coils with unit current 3775500., 2561974., 2051320., etc^ on the 
cm. grm. second system. 

40. Telescopes, Scales^ and Mirrors, Silvered brass millimeter 
scale by Brown and Sharp. Mounted telescope by Steinheil, objective 
4.0 centimeters diameter, with three oculars, giving powers of 20, 40, 
and 80. Unmounted telescope by Steinheil, objective 2.7 centimeters 
diameters, and 3 oculars. 

Mounted telescope and paper scale by Meyerstein : objective, 2.7 
centimeters diameter. 

41. Thin mirrors and plain parallel glasses by Steinheil. The 
mirrors gave a perfect image with the higJiest magnifying power, 

Thomson's Replenisher on large scale for use with electrometer, 
Holtz and friction machines, Leyden jar batteries, Geissler tubes, &c. 

Heat. 

42. Rowland's Instrument for comparing the mercurial with the 
air Thermometer between o and 100" C. Constructed by Schneider. 
Readings seldom differ more than 0.02" or 0.03° C. at any one point, 
especially up to 40" C, and a change is contemplated which will im- 
prove it. 

43. Rowland's Instrument for comparing Thermometers from o® to 
about 300° C. Constructed by Schneider. Accurate to about o. 1° C. 

44. RegnauWs Air Thermometer y by Golaz, Paris. 

45- Jolly's Air Thermometer, by Berberich, Praeparator, Phys. 
Inst, Univ. of Munich. 

46. RegnauWs Apparatus for Expansion of Gases both at con- 
stant pressure and constant volume, also Regnault's form of Rud- 
berg's apparatus, by Golaz, Paris. 

47. Regnaulfs Apparatus for Tension of Vapors, including: a, 
the boiler; b, the reservoir for compressed air; c, a rotary pump 
for compressing gases; d. mercurial manometer, by Golaz, Paris. 

48. RegnauWs Apparatus for specific Heat of solids, by Golaz, 
Paris. 

49. Regnaulfs HygromeUr with Aspirator^ by Golaz, Paris. 



50. Thermometers, about 30 or 40, principally by Baudin, Paris, 
and Geissler, Bonn. Many of these have been compared with the 
air thermometer as well as with standards by Fastr^, Casella, or from 
Kew. The thermometers up to 40*^ C. undoubtedly represent the air 
thermometer more accurately than any so far constructed, and are 
supposed to agree with it to about 0.01° C. They have been com- 
pared with it eight times during about one year or more. The error 
in calorimetric investigations from using uncompared thermometers 
may amount to two per cent. 

51. Rowland's Apparatus for determining Change of specific Heat 
of Liquids with temperature, by Schneider. 

52. Dulong's Apparatus for the Heat of Combustion^ by Salleron, 
Paris. 

53. Mellonfs Apparatus for radiant energy, by Salleron, Paris. 

54. T7U0 Instruments for the Calibration of mercurial thermometers, 
one by Golaz and the other by Salleron. 

55 Rowland's Apparatus for determining the mechanical Equiv- 
alent of Heat, or for investigating the specific heat of liquids and their 
change with rise of temperature. 

This instrument was constructed by the aid of funds contributed by 
the Rumford committee of the American Academy of Arts and Sciences, 
but the instrument will remain for the present at Baltimore. It was 
constructed by Schneider. It is run by a petroleum engine, No. 67 
below. 

%* To be constructed soon : — 

Apparatus for compressing gases to 1000 atmospheres. 

Apparatus for accurately determining the form of the adiabatic 
curve of gases and vapors at any temperature up to about 100° C. 

Miscellaneous. 

56. G7////rt/-/2/^r, by Meyerstein, for bars I meter long. Microscopes 
cannot be set nearer than 10 centimeters. One division of head of 
micrometer screws is about '^\-^ millimeter. 

57. Microscope Comparator, designed by Rowland after Rogers* 
plan and made by Grunow. 

58. Dividing Engine, by Perreaux. Free motion about 55 centi- 
meters Screw \ millimeter thread. Head divided into 250 parts. 
501 divisions of head give i millimeter almost exactly. Subsidiary 
screw at right-angles to the other. 

59. Air Pumps. Rotary and common, by Ritchie, of Boston ; mer- 
cury, on Jolly's plan, by Berberich, of Munich. 

60. Rotary Pump for compressing gases to 15 atmospheres, by 
Golaz, Paris. 

61. Three Mercury Gauges; one about 25 meters high, and measur- 
ing pressures up to about 33 atmospheres ; one movable and measur- 
ing pressure from i to 4 atmospheres ; and one measuring from o 
to I atmosphei'e. 

62. Barometer, by James Green of New York, with very large tube. 

63. Two Catheto meters, one by Meyerstein, and the other by 
Salleron. 

64. Standard Meters, compared at Washington. 

65. Balances and Weights. One balance weighing to 5 kilo, and 
accurate to about i mg. with weights from 5 kilo, to i mg. One 
weighing to 200 grms. accurate to about o.i mg. with weights from 
100 gr. to I mg. These are by Schickert of Dresden. One heavy 
balance weighing to about 25 kilo, and accurate to about o.i grm. by 
Schneider. 

Standard glass kilogramme on Jolly's plan, and compared with 
Berlin standard, by Berberich of Munich. 

The first balance mentioned is mounted on top of a case, so that 
globes for weighing gases can be suspended beneath it. 

66. Clock-work with Foucault's regulator for running small appa- 
ratus at a regular velocity. 

67. Petroleum Engine of three-horse power. It is capable of giving 
a large amount of compressed air at more than ioq pounds to the 
square inch pressure, and might be used for repeating Thomson's and 
Joule's experiments, or any others on the flow of gases. 

68 Two Spherometers, large by Meyerstein, and small by Salleron. 

69. Several extra micrometer eye-pieces. 

70. Apparatus for Researches on the Flow of Liquids, Greatest 
available head about 1.4 meters. 

71. RevolvinfT mirror capable of 250 revolutions per second. 
Mirror of glass silvered on both sides and 4.7 cm. diameter. Driving 
power, compressed air from a Root blower. Designed by Rowland 
and made by Schneider. 

72. Metallic Manometer for very minute differences of pressure, by 

Edelmann of Munich. 

%• N08. 19, as, 26, and 88. wid tYl^%\\^«'6<L^w^^'«.^V1e<^.•l^^^^«^^^^*^^^^ 
\9xSl, but iLt« UM^ Vu XYa \«Xk<yr»XQXi . 



28 



yOHNS HOPKINS 



[No. 3. 



LIST OF PERIODICALS. 



The following? Hat contains an ennmeratlon of the principal periodicals, devoted either wholly or partially to the discassion of mathematical and physical sabjects, which, 
are taken by the Library of the Johns Hopkins University, and the Library of the Pcabody Institute. 

The publicntions of learned societies are unnally given under the name of the place where the meetings are held. The University Library is designated by U. The 
Peabody Library is designated by P. A complete set is thus indicated P*, etc. 



American acad. of arts and sciences: Memoirs. Proceedings. Boston. P.* 
American assoc'n for the advancement of sci.: Proceedings. Salem. H. P.* 



American ephemeris and nautical almanac. Washington. 

American journal of mathematics. Baltimore. 

American journal of science and arts. New Haven. 

Analyst. Des Moines. 

Annalen der physik und chemie. (PoggendorfT.) Leipzig. 

Annales de chimie et de physique. Paris. 

Annales de Tubservatoire de Paris : M^moires. Observations. 

Annales des mines. Paris. 

Annales des ponts et chauss(.es. Paris. 

Annales du conservatoire des arts et metiers. Paris. 

Annali di matematica. (Krioschi.) Milan. 

Annuaire du bureau des longitudes. Paris. 

Annual record of science and industry. New York. 

ArchiT der mathematik und physik. (Grunert.) I^ipzig. 

Archives des sciences physiques et naturelles. Geneva. 

Astronomische nachrichten. Kiel. 

Bollettino di bibliogr. e storia delle scienze matemat. e fisiche. 

Berlin. Konigliche akad. der wissensch. : PhysikaL AbhdL 

Mathemat. Abhdl. 

Monatsberichte. 
British assoc'n for the advancement of sci.: Proceedings. London. 

Reports. London. 



H. P. 
If.* P* 
H.» P.» 

H. 
H.» P.* 
H. P.* 
P.* 
P.* 
P.* 
P.* 
IL 
P.» 
H. P.» 
H. P.» 
P.» 
H. P. 
Rome. H.* 
P» 
H. P.» 
H. 
H • P.» 
H.* P.» 



Brussels. Academic des sciences de Belgique : Annuaire. Bulletins. P.* 

Memoires couronn^s des savants etrangers. P.* 

._ . ^femoires et nouveaux memoires. P.* 

Buffalo. Academy of science : Bulletin. P.* 

Bulletin de la soci^t6 math&matique de France. Paris. II. 

Bulletin des sciences math^matiques et de I astronomie. Paris. H. 

Cambridge (Mass.) Annals of Harv. coll. observatory. H. 

Cambridge (England). Philosophical society. Pro ecdings. H. 

Transactions. H. P.* 
Cherbourg. Soci^t6 nationale des sciences naturelles et math6- 

matiques : M6moires. H. 

Chicago. Academy of sciences : Transactions. P. 

Comptes rendus des stances de Tacad^mie des sciences. Paris. H. P.* 

Connecticut academy of arts and sciences : Transactions. H. P.* 

Dingler*s poly technisches journal. Augsburg. H. P.* 

Dublin : Royal Irish academy : Transactions. P.* 

Edinburgh. Royal society : Transactions P.* 

Educational times. London. H. 

Engineer. London. P. 

Engineering. London. P.* 

Engineering and mining journal. New York. H. P* 

Fortschritte der Physik. Berlin. H. 

Franklin Institute ; Journal. Philadelphia. H. P.* 

Giornale di matematiche. Naples. H. 
Gottingen. Konigliche gesellschaft der wissenchaf ten : Nachrichten. H. P.* 

G5ttingische gelehrte anzeigen. H. P.* 

Great Britain and Ireland : Government publications. P. 

Institut de France : Acad^mie des sciences : Comptes rendus. P.* 

Memoires. M^moirea pr6sent6s par divers savants. P.* 

Sciences math^matiques et physiques. P * 

Institution of civil engineers : Minutes. London. P.* 

Irish academy (royal) : Transactions. Dublin. ' P.* 

Jahrbuch iiber die fortschritte der mathematik. Berlin. H. 

Jahresbericht fiber die chemie und physik. Giessen. H. 

Journal de P^cole polytechnique. Paris. H. P.* 

'Toornal de math^matiques pures et app)iqu6es. Paris. H. P.* 

>nial de physique thfcorique et appliqude. Paris. H. 






Journal fiir d. reire und angewandte mathematik. (Crelle.) Berlin. H. P.* 

I^ipzig. Astronomische gessellschaft : Vierteljahrsschrift. H. 

Lieise : Soclt^t^; royale des sciences : M6m<>ires. P.* 

London. Institution of civil engineers : Minutes. P.* 

Mathematical society : Proceedings. H.* 

Royal astronomical society : Memoirs. P.* 

Monthlv notices. Proceedings. H. P.* 

Royal society : Philosophical transactions. H. P.* 

Proceedings. H. P.* 
I^ndon, Edinburgh and Dublin philosophical magazine. London. H. P.* 

Mathematische annalen (Clebsch. ) l^ipzig. H. P.* 

Me.*^senger of mathematics. London. H. 
Munich. Konigliche akademie der wissenschaften : 

Abhandlungen der mathr-mat. physik. classe. P.* 

Sitzungsberichte der mathemat. physik. classe. P.*' 

Nature. London. H. P.* 

Nautical almanac. (London.) H. P. 

Nautical almanac. (Washington.) H. P. 

Nouvelle correspondance mathematique. Li6ge. H. 

Paris. Bureau des longitudes : Annuaire. P.* 

Cimservatoire des arts et metiers : Annales. P.* 

£cole polytechnique : Journal- H. P.* 

Olwervatoire : Memoires. Observations. P.* 

Society mathematique : Bulletin. H. 

See Institut de France. P.* 

Philadelphia. Franklin Institute : Journal. H. P.* 

Amer. philosophical society; Proc and Trans. H. P.* 

Philosophical transactions. London. H.» P.» 

Polytechnischcs journal. (Dingier.) Augsburg. H. P.* 

Popular science monthly. New York. H. P.* 

Quarterly journal of pure and applied mathematics. London. H. P.* 

Quarterly journal of science London. H. P.* 

Radcliflfe observatory. Astronomical observations. Oxford. P.* 
Rendiconti del reale instituto Lombardo di scienze e lettere. Milano. P.* 

Repertorium d. rein. u. angewandt. mathematik. Leipzig. H. 

Repertorium fur experimental-phvsik. Miinchen. H. 

Kevue des cours scientifiques. Paris. H. 

Rome. Atti della reale accad. dei Lincei : Transunti. Memorie. H. 

Royal society : Philosophical transactions. London. H. P.* 

Proceedings. London. \l. p.e 

Scientific american. New York. H. P. 

St. Louis. Academy of sciences: Transactions. p.« 
St Petersburg. Academic imp^riale des sciences : 

Bulletin de la classe physico-math6m. p.* 

Bulletin scientifique. P.* 

Melanges math^matiques. P.« 

Melanges physiques et chimiques. p.* 

M6moires : Sciences math. phys. et natur. p. 

M6moires pr^sent^s par divers savants. p. 

Technologiste, 1-e. Paris. P.» 

Telegraphic journal and electrical review. London. H. 

United States : Government publications. H, P.* 

Van Nostrand's engineering magazine. New York. H. 
Vienna. K. K. akademie der wissenschaften : 

Denkschriften : Mathemat. -naturwissen. classe. p.* 

Sitzungsberichte : Mathemat-naturwissen. classe. H. P.* 

Vierteljahrsschrift der astronomischen gesellschaft. Leipzig. H. 
Washington. Smithsonian institution : Contributions. 

Miscellaneous collections. Annual reports. H.* P.* 

Zeitschrift fiir angewandte elektricitatslehre. Miinchen. H.* 

Zeitschrift fiir mathematik und physik (Schlomilch). Leipzig. H. P.* 
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LIST OF MATHEMATICAL AND PHYSICAL PAPERS, 

Published by Members of the University, September, 1 876, to February, I880. 



By Pkofessor Sylvester. 
/// the American yoiirnal of Mathematics^ (1878-80.) 

Application of the New Atomic Theory to the Graphical Repre- 
sentation of the Invariants and Covariants of Binary Quantics. 

On Dififerentiants Expressed in Terms of the Differences of the 
Roots of their Parent Quantics. 

Note on M. Hermite's Law of Reciprocity. 

Completion of the Theory of Principal Forms. 

Additional Illustrations of the Law of Reciprocity. 

On the Principal Forms of the General Sextinvariant to a Quartic 
and Quart! n variant to a Sextic. 

On the Probable Relation of the Skew Invariants of Binary Quintics 
and Sextics to one another, and to the Skew Invariant of the same 
Weight of the Binary Nonics. 

On Clebsch's Einfachstes System associirter Formen and its Gen- 
eralization. 

Note on tlie Ladenburg Carbon-graph. 

Note on the Theorem contained in Prof. Lipschitz's Paper entitled 
** Demonstration of a Fundamental Theorem obtained by Mr. Syl- 
vester" in Am. Jour Math., I, pages 336-341 

A Synoptical Table of the Irreducible Invariants and Covariants 
to a Binary Quintic, with a Scholium on a Theorem in Conditional 
Hyperdelerminants 

Notes on Determinants and Duadic Disynthemes Two papers. 

On the Complete System of the Griindfortnen of the Binary Quantic 
of the Ninth Order. 

Tables of the Generating Functions and Groundforms for the 
Binary Quantics of the First Ten Orders. 

On the Resolution of Numbers into the Sum or Difference of two 
Cubes. 

Tables of the Fundamental Covariants of a System of two Binary 
Quantics for all Combinations of Orders not exceeding Four, and Ob- 
servations on the preceding. 

On the Divisors of Cyclotomic Functions. 

In the Proceedings of the Royal Society, London. 

On the Limits to the Order and Degree of the Fundamental Inva- 
riants of Binary Quantics. (1878.) 

In the Afessenger of ^fathematics, London, 

Rule for Abbreviating the Calculation of the Number of In- or 
Co-Variants of a given Order and Weight in the Coefficients of a 
Binary Quantic of a given Degree. (1878). 

Note on Continuants. (1878). 

On a Theorem connected with Newton's Rule for the Discovery of 
the Imaginary Roots of Equations. (I879). 

On the Strict Relation between Discriminants and Remittants, and 
the Product of Differences of Roots of Binary Forms. (1880). 

In the London, Edinburgh and Dublin Philosophical Magasine, 

London. 

Two papers on Spherical Harmonics, containing the New Theory 
of the Bipotential. (1876). 

On a Generalization of Taylor's Theorem. (1877). 

Proof of the Hitherto Undemonstrated Fundamental Theorem of 
Invariants. (1878). 

Note on an Equation of Finite Differences. (1879). 

In the Educational Times^ London. 

Mathematical Questions for Solution, of an original character and 
embodying distinct theories, monthly during the years 1876-79, 
in continuance of a series, begun many years ago. 

Joural fiir reine und angewandte Mathematik, (Crelle,) Berlin 

Sur les actions mutuelles des formes invariantives d^riv6es. (1878). 

Sur les determinants composes. ( 1879). 

Sur un determinant sym^trique qui comprend comme cas particulier 
la premiere partie de T^quation s^culaire. (1879). 

Note sur une propridt^ des Equations dont toutes les racines sont 
rdelles. (1879). 

Sur Tentrelacement d*une fonction par rapport k une autre. (1879). 

Preuve instantan^e d'apr^s la m^thode de Fourier, de la v6iW\6 des 
racines de I'^quation s^culaire (1879). 



/// the Comptes Rendus de PAcaddmie des Sciences de VInstitut ds 

France. 

Sur les invariants fondamentaux de la f&'rme binaire du huiti^me 
ordre. (1877). 

Sur une m^ihode alg^brique pour obtenir Tensemble des invariants 
et des covariants fondamentaux d'une forme binaire. (1877). 

Sur une m^thode alg^brique pour obtenir I'ensemble des invariants 
et des covariants fondamentaux d'une forme binaire et d'une combi- 
naison quelconque de formes binaires. (1877). 

Sur le vrai nombre des covariants ei^mentaires d'un syst^me de 
deux formes biquadratiques binaires (1877). 

Th^orie pour trouver le nombre des covariants et des contrevariants 
d'ordre et de d^ure, donnas lineairement ind^pendants d*un syst^me 
quelconque de formes simultan^es, contenant un nombre quelconque 
de variables. (1877). 

Sur les invariants. (3 papers.) (1877). 

Sur la loi de reciprocity pour les invariants et covariants des quantics 
binaires. (1878). 

Sur la theorie des formes as.soci^es de MM. Clebsch et Gordan. 
(1878). 

Determination d'une limite sup^rieure au nombre total des invariants 
et covariants irrevluctibles des formes binaires. (1878). 

Sur les covariants fondamentaux d'un syst^me cubo-quad rati que 
binaire. (1878). 

Sur le vrai nombre des formes irr^ductibles du syst^me cubo-biquad- 
ratique. (1878). 

Determination du nombre exact des covariants irreductibles du 
systdme cubo-biquadratique binaire. (1878). 

Sur les covariants irreductibles du quantic du septi^me ordre. (1878). 

Sur la forme binaire du .septidme ordre (1878). 

Sur la valeur moyenne des coefficients dans le developpement d'un 
determinant gauche ou symetrique d'un ordre infiniment grand, et sur 
les determinants doublement gauches. (1879). 

Table des nombres de derivees invariantives d'ordre et de d6gx6 
donnes, appartenants \ la forme binaire du dixi^me ordre. (1879). 

Sur la valeur moyenne des coefficients numeriques dans un deter- 
minant gauche d'un ordre infiniment grand. (1879). 

Sur une propriete arithmetique d'une certaine serie des nombres 
entiers. (1879). 

Sur le vrai nombre des covariants fondamentaux d'un syst^me de 
deux cubiques binaires. (1879). 

Sur les diviseurs des fonctions cyclotomiques. Two papers. (1880.) 



By Dr. W. E. Story. 

In the American Journal of Mathematics, 

On the Elastic Potential of Crystals. (1878.) 
Note on the Paper of Mr. Kempe, entitled the "Geographical 
Problem of the Four Colors," in the Am. Jour, of Math., II, 3. (1879.) 

By Dr. T. Craig. 

Motion of a Point on the Surface of an Ellipsoid. {Am. Jour, of 
Math., 1878). 

The Motion of a Solid in a Fluid. {Am. Jour, of Math., 1878). 

Mathematical Theory of Fluid Motion (Van Nostrand^s Eng, 
Ma^r., 1879; also printed in a volume. New York, Van Nostrana^ 
1 880). 

General Differential Equation for Developable Surfaces. {Jour, of 
Franklin Inst., 1879). 

Projection of the General Locus of Space of Four Dimensions into 
Spice of Three Dimensions. (Am, Jour, of Math., 1879). 

The Motion of an Ellipsoid in a Fluid. (Am. Jour, of Math.^ 1879.) 

On the Sphere which cuts Five given Spheres at the same Angle. 
(Analyst, 1880). 

By Mr. F. Franklin. 

Bipunctual Coordinates. (Am. Jour, of Math,^ 1878). 

On a Problem of I.somerism. (Arn. Jour, of Math., 1878). 

Notes on Partitions of Numbers, etc. Ci4m. •^fov.r.of MaVW.^^v^^'^'. 

1879). 
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By Dr. G. B. Halsted. 

Bibliography of Hyper-Space and Non-Euclidean Geometry. {Am, 
your, of Math., 1878). 

Note on the First English Euclid. (Am. Jour, of Math., 1878). 

By Miss Christine Ladd. 

Quaternions. {Analyst, 1877). 
The Polynomial Theorem. {Analyst, 1878). 

On some Properties of Four Circles Inscribed in One and Circum- 
scribed about Another. {Analyst, 1878). 

On Pascal's Hexagram. (Am. Jour, of Math,, 1879). 

By Mr. W. I. Stringham. 

Some General Formulae for Integr.ils of Irrational Functions. (Am, 
Jour, of Afath,, 1879). 

The Quaternion Formulae for Quantification of Curves, Surfaces 
and Solids for Barycentres. (Am. Jour, of Afath., 1879). 

By Professor Rowland. 

The Magnetic Effect of Electrical Convection. (Am. Jour, of 
Science, 1878; abstract by Helmholtz in Monatsbericht d. Berlin. 
Akad, . 

Research on the Absolute Unit of Electrical Resistance. (Am. 
Jour, of Science, 1878). 

Note on the Theory of Electrical Absorption. (Am. Jour, of 
Math., 1878). 

On Professor Ayrton and Perry's New Theory of the Earth's 
Magnetism, with a Note on a New Theory of the Aurora. (Philos, 
Mag,, 1879). 

Note on the Magnetic Effect of Electrical Convection. (Philos, 
Ma^., 1879). 

On the Diamagnetic Constants of Bismuth and Calc-Spar in Abso- 
lute Measure, part I. (Am. Jour, of Science, 1879). 

On the Mechanical Equivalent of Heat, with Subsidiary Researches 
on the Variation of the Mercurial from the Air Thermometer, and on 
the Variation of the Specific Heat of Water. (Amer. Acad., Boston, 



1880; also printed separately, Cambridge, J. Wilson b* Son, 126 pp., 
Svo,, one plate.) 

Note.— The foreajoiug list doe* not include the papen* of any wrl^ter published previously to his connection with this institution, or after he left it; and it omllB ligkt 
articles and tho^e of a merely transient interest. It does not include the papers ofnon-resident lecturers. 



By Dr. C. S. Hastings. 

The Influence of Temperature on the Optical Constants of Glass. 
(Am. Jour, of Science, 1878). 

On Lockyer's Hypothesis, that the so-called Elements are Compound 
Bodies. (Am. Chetn, Jour., 1879). 

On the Perfect Color Correction in Triple Objectives. (Am. Jour, 
of Science, 1 879). 

By Mr. C. S. Peirce. 

On the Ghosts in Rutherfurd's Diffraction Spectra. (Am, Jour, 
of Math., 1880). 

A Quincuncial Projection of the Sphere. (Am. Jour, of Afath.^ 
1880). 

By Dr. W. W. Jacques. 

Effect of the Motion of Air within an Auditorium upon its Acoustic 
Qualities. (Jour, of Franklin Inst., 1878: Philos, Majr., 1879). 
Velocity of Very Loud Sounds. (Am. Jour, of Science, 1879; Philos, 

Mag,, 1S79)' 

Diamagnetic Constants of Bismuth and Calc-Spar Crystals in 
Absolute Measure. (Am, Jour, of Science, 1879). 

Distribution of Heat in the Spectra of Various Sources of Radia- 
tion. (Am. Acad., Boston, iSyg). 

By Mr. E. H. Hall. 

On a New Action of the Magnet on Electric Currents. (Afft, your* 
of Math., 1879). 

By Dr. E. L. Nichols. 

A New Explanation of the Colors of the Sky. (Philos, Afa^.y 1879). 

Character and Intensity of the Rays emitted by glowing Platinum. 
(Am. Jour, of Science, 1879). 

Optical Method for the Measurement of High Temperatures. 
(Am. Jour, of Science, 1880). 



The following note may be refrarded as a Postscript to the Memoir by Professor Rowland 
on the Mechanical RaulvaleDt of Heat, (CambrldKC. 1890.) recently published In the Pro* 
oeedlDKS of the American Academy of Arts and Sciences In Boston. 

NOTE FROM PROFESSOR ROWLAND. 

{Corwparxion toith Dr. JouWa Thermometer.] 

Dr. Joule has kindly sent mc the comparison of my thermometer. No. 
6166, with bis, and the result will be published in full in the *' Proceed- 
ings of tbe American Academy of Sciences." In tliis manner I have 
been able to make the exact reduction of his results to the air thermo- 
meter. The following are the results: 
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Tlie mean difference of tbetwo amounts to only 1 in 430,almc>8t exactly 
tbe same as I estimated in the body of my paper, an extremely Hatisfac- 
lory result. H. A. Rowland. 

Mamtmomm, FebraMrj llHh, 1880. 



Brief Announcements. 

Dr. C. Sihler, A.ssistant in the Biological Laboratory, will give, 
under the direction of the Professor of Biology, a course of eighteen 
practical lessons in the C/se of the Microscope, and in Microscopic 
Anatomy. The lessons will begin Saturday, March 6, and will be 
given on Wednesdays and Saturdays of each week at 3 P. M., con- 
tinuing for about one hour and a half each. The course is intended 
for medical students and physicians. Fee, ten dollars, to be paid at 
the Treasurer's office, in the University building. 

Mr. a. S. Cook. Associate in English, has formed a class for the 
study of Elementary Anglo-Saxon. It will meet on Tuesdays, Wed- 
nesdays and Fridays, at 4 P. M., in rooms A and B, No. 187 North 
Howard St., beginning February 10. 

Dr. H. B. Adams, Associate in History, has organized a class for 
the study of the History and Elements of Political Ecofiomy^ which 
will meet on Mondays, Wednesdays, Thursdays and Fridays, at 4 P. M. 
in room 3, commencing February 9. 

Dr. Minton Warren, Associate in Latin, has formed classes fw 
reading Livy, books xxi and xxii, and Lucretius, books i, iii and v. 
meeting four times a week, beginning Tuesday, February 17. 

Henry C. Adams, Ph. D., lately a Fellow of Johns Hopkins Uni- 
versity, and now lecturer at Cornell University, will commence a 
course of instruction in Political Economy, at this University in th' 
early spring. 

Mr. Sydney Lanier, Lecturer on English Literature, has forniw' 
a class for expository readings in English Literature, 

Dr. Thomas Craig, Lecturer on Mathematics, will give a course of 
thirty lectures on the general Theory of Functions of A Complex Vari- 
able, including Riemann's Theory, on Tuesdays, Thursdays and Fri- 
days, at 7 P.* M., beginning Tuesday, February 24. The folIowtD|: 
works of reference are recommended : Briot et Bouquet — Tki&nt 
des Fonctions Elliptiques, Neumann — Vorlesungen Uber Kigmanifs 
Theorie, Durege -^Elemeute der Theorie der Functiouen* 
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PHYSICAL LABORATORY: COMPARISON OF STANDARDS. 



Baltimore, February^ 1880. 

In order to secure uniformity throughout the country in certain physical 
standards, and to facilitate the use of the absolute system of heat measure- 
ment, it has been thought advisable to organize in the physical department of ' 
this University a sub-department, where comparisons of standards can be made. 

Coniparisofi of Tkermometers. At present we are only able to make com- 
parisons of thermometers), and so to reduce their degrees to the abs >Iuie scale 
orthe perfect gas thermometer. 

As the work is very laborious, it is proposed to make this sub-department . 
self-suppt^rting, by a system of fees sufficient to cover the bare cost of the 
labor, so that all may avail themselves of the facilities here offered. 

In a recent study of standard thermometers by Geissler, Baudin, Fastre, 
Casella and from Kew, and the comparison of the same with the air ther- 
mometer, the differences due to the variety of the glass amounted to 0°. 2 or 
0°. 3 C, and the differences from the air thermometer were as high sometimes 
as 0°. 3 C. at the 40° point. 

The error from using uncompared mercurial thermometers in calorimetric 
investigatior.s may amount to one or two per cent. For this reason the air 
thermometer has been taken as the standard, and all comparisons will be 
reduced to the final absolute standard of the perfect gas thermometer. 

Very complete studies of thermometers have been nfadc between and 40° 
C, and a less complete study between and 100°, and between 100° and 250°. 
Up to 100°, our thermometers have not only been compared with the air 
theimometer, but also with standards by Fastre, Geissler, Casella, Baudin and 
from Kew. 

The study from to 40° has been published by the Amftrican Academy of 
Sciences, at Boston, in a memoir on the Mechanical Equivalent of Heat. 
One of our thermometers is also now in the hands of Dr. Joule, who has 
compared it ^ith the ririginal thermometers used by him in the determination 
of the Mechanical Equivalent of Heat. 

The apparatus for the comparison up to 100° C, is described in the paper 
above referred to. The thermometers are totally immersed in "the water with 
theii stems very near the bulb of the air -thermometers. From 100° up to 
250° an oil bath is used, the bulbs only being in the oil, but the stems are 
heated to the same degree by being in contact with a heavy copper bar, whose 
temperature is noted by separate thermometers. 

The ordinary comparison is made with the stems of the thermometers in a 
vertical position. Where they are used in a horizontal position a correction 
will have to be made, and this correction will be determined when it is so 
desired. When the comparison is made only to 40°, we can compare them in 
a horizontal position, but we cannot then insure the same accuracy as when 
they are vertical, and it is never advisable to use them in that position. 

Where desired, a study will be made of the changes of the zero point as a 
function of the temperature to which it has been heated, and of the time, but 
this study is not advised, as it does not lead to very valuable results. 

Thermometers with metal, wooden or paper scales, are generally too poor 
to be worth comparison, and would often be spoiled by the immersion in the 
water. Thermometers with metal caps of Geissler's form are often injured, 
especially when heated to 250° C. Therefore, comparisons of thermometers 
of these classes will not be undertaken, except in the case of standards long 
UFcd for some particular purpose, or in that of fine Geissler thermometers. 

Three intervals for the comparison have been selected. 

A. Between and 40° for thermometers used for meteorological observa- 
tions, determination of the temperature of standards of length, calorimetric 
determinations, and all purposes where extreme accuracy is desired within 
that limit. To obtain the full value of such a comparison, thermometers 
should be graduated at least as fine as 0°. I C. or 0°. 2 F. 

B. Between and 100° C. It is advised that the thermometers sent be 
graduated at least as fine as 0°. 2 C. or 0°. 5 F. 

C. Between 100° and 250° for thermometers used by chemists in the deter- 
mination of melting or boiling points. Thermometers should be graduated 
to 1° C. or 1° F. 

Three kinds of comparison will be made for each of the intervals to 40°, 
to 100°, and 100° to 260° as follows. 

Ist. Direct comparison with the air thermometer, and also a primary stan- 
dard. This comparison is very laborious, and is not recommended except in 
very exceptional cases, as more than one comparison should be made to insure 
good results. 



2nd. Comparison with primary standards which have been compared many 
times with the air thermometer. This is recommended where an error of 
■j-J^° is of some importance. 

3rd. Comparison with secondary standards which have been compared 
many times with the primary standard'', and not very often directly with the air 
thermometer. This is recommended in all ordinary cases, where an error of 
j-^° can be tolerated. 

When several comparisons are made, the following intervals will be allowed 
between the experiments, so that the zero reading may be allowed to return to 
its primitive value. 

Thermometers heated to 40° C. about 1 week. 
'« " " 100° C. '* 6 weeks. 

'• " *• 250° C. '• 4 months. 

* 

The latter interval is too small for an accurate return. 

For ^he exact details of the method of comparison, I must refer to the above 
mentioned paper on the Mechanical Equivalent of Heat. 

It is advisable in all cases where great accuracy is desired, that a number 
of comparisons be made, seeing that delicate thermometers are constantly 
varying through slight limits, and the average state can only be determined by 
repeated experiments. 

Reports, In the report of the comparison, the original readings will be 
given together .with the reduced ones, and the plot of the curve of errors of 
the thermometer at every point. From this curve, the error of the ther- 
mometer at any reading can be found. 

It is.proposed to publish at the end of the year a complete report of all the 
comparisons made during the year, Jtogether with all new determinations of 
the errors of the standards, and to send it to any address at a price which we 
will hereafter announce. 

Fees. The comparators allow five thermometers only to be placed in them, 
of which two are our own standards in ordinary comparisons, and one in 
direct comparisons with the air thermometer. Therefore, three thermometers 
can l)e compared as easily as one in ordinary cases, and four in direct com- 
parisons. Hence the following system of fees has been made out. 
A. When a number of Thermometers are sent. 
Comparison between and 40° C. for 3 or 4 thermometers. 
Direct, probable error at each point, = i\-^° $30 00 
Primary Standards " " = yj^y** 

Secondary •* " " = tJtt*' 

and 100° for 3 or 4 thermometers. 

Direct, probable error at each point, = t?17° ^"^ ^^ 
Primary Standards " " = ylu^ 12 00 

Secondary '* " " =- t4(j° 9 00 

100° to 25v/° for 3 or 4 thermometers. 
Direct, probable error at each point, =» 1^0° $20 00 
Primary Standards " '* = t\)° *2 00 

Secondary " '« " =^ Y ^ ^^ 

B. For Single Thermometers. 
For single thermometers, the fees for the direct comparisons should be 
reduced to one-third, and for the ordinary ones to one-half the above figures. 
But in this case the thermometer will have to remain here until enough accu- 
mulate to fill the comparators. 

Directions for Sending. With each thermometer, send the name of maker, 
the date when made, purpose for which it is used, and the highest temperature 
to which it has lately been heated, and the date of such healing, together with 
the kind of comparison desired, and whether the thermometer is generally 
used in the horizontal or the vertical petition. 

In packing, the thermometer should be placed in a small box, which should 
again be packed with straw in a la||[cr box. 

The thermometers, both during transit and while here, must be at the 
owners' risk. Only sufficient fees have been charged to cover the bare cost 
of the comparison, and we bear the risk of our own standards, which are 
probably more valuable than any of those which will be sent to us. But 
every care will be taken, and the probability of an accident is very small. 

We expect soon to be able to make other comparisons, and notice will then 
be given of the fact by the issue of another circular. 

H. A. ROWLAND, 



11 00 
8 00 
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HOPKINS HALL LECTURES AND READINGS AT 5 P. M. 

The following connes of lectorce and readiugi, to be given in Hopkins Hall, at 5 P. M., will be open to tbe pnblic enbject to the r(r;:;ulationB a« to tickcto, etc., heretofoi 
annonnced. 



History, by Dr. H. B. Adams, Associate in History. Ten lectures 
on the Italian Renainsance atttl the Beginnings of 31odti*^n 

History. 

Dntes and Sprcinl Topics. 

1. 7\t&ttlay, Fehruniy lo. The Unity and Transitions of History. 

2. Tuesday y February 17. Venice and the Beginnings of Modern 

Commerce. 

3. Tuesday, Fdtrunry 24. Papal Rome and the States of the 

Church. 

4. Tvesduy, March 2. The Renaissance of Pagan Rome. 

5. TSiesday, March 9. Florence and the Beginnings of Modern 

Politics. The Medici Savonarola. 

6. Tuesday, March 16. The Beginnings of Modern Literature. 

Dante. 

7. Thursday, March 18. Petrarch, Boccaccio, and Chaucer 

8. 7\iesday, March 23. The Beginnings of Modern Art. 

9. Thursday, March 25. The Revival of Learning and the Dis- 

coveries of Science. 

10. Tuesday, March 30. The Renaissance of Geography and the 
Discovery of the New World. 



The Vedas, by Dr. C. R. Lanman, Associate in Sanskrit. Six 
lectures on the Ancient Literature of India. 

Dates and Special Topics, 

1. Monday, February 16. India. Its peoples. The periods of 

its history. Our kinship with the Aryans. 

2. Thursdtiy, Feltruary 19. The grand divisions of the literature. 

First period. The Vedic literature, (a) Sanhita. (b) Brah- 

mana. (c) Sutra 
Second period. The Sanskrit literature. Epic. Dramatic. 

Didactic. Scientific. Juristic. Buddhistic. 

3. Thursday, Ftltruary 26. The Sanhitas or Vedic Scriptures 

proper. Rig-veda Atliarva-veda. Yajur-veda. Sama-veda. 
The Rig-veda. Its character, form, extent, date, origin, tradi- 
tion, and relative importance. 

4. Ihursday, Marcli 4. The home and civilization of the Vedic 

Aryans. The Vedic divinities, mythology, and folk-lore. 

5. Thursday, March 11. The Vedic Religion. The Gods of the 

Light. 

6. Friilay, March 19. The Vedic Religion. The Gods of the 

Earth and Sky. The Vedic cosmogony. The doctrine of a 
future life. 



History of Philosophy, by Professor G. S. Morris, of the Univer- 
sity of Michigan. Eleven lectures on Britisli Thought nntl 
Thinkers. 

Dates and Special Topics. 

1. Monday, February 23. The General Characteristics of the 

English Mind. 

2. Monday, Mardi i. Mediaeval Anticipations of Modern 

English Thought. (John Scotus Erigena, John of Salisbury, 
Roger Bacon, John Duns Scotus, William ol Occam.) 

3. Monday, March 8. Englishmen of the Renaissance. (Edmund 

Spenser, Sir John Davies, Richard Hooker.) 

4. Monday, March 15. William Shakespeare. 

5. Monday, March 22. Francis Bacon. 

6. Moniliy, March 29. Thomas Hobbes. 

7. Monday, April 5. John Locke. 

8. Monday, April 12, George Berkeley. 

9. Monday, April 19. David Hume. 

lo, Monday, April 26. Sir William Hamilton. 
I. Monday, May 3. John Stuart Mill. 



Greek, by Professor Gildersleeve, Professor of Greek. Twelv 
lectures and readings in the Greek Tragic Poets. 

Dates and Special Topics. 

1. Wednfsdoy, Febintari/ 18. Introductory: The beginnings i 

tragic art. 

2. Wtdufsday, Februaty 25. Aeschylus : Life and art, — wit 

readings. 

3. Wednesday, March 3. The Oresteia. 

4. Wednesday, March 10. Macbeth and Agamemnon. 

5. Wednesday, March 17. Sophocles. 

6. Weilnesday, March 24. Readings in Antigone and Electra. 

7. Wafnesday, Marcli 31. Readings in Oedipus Rex and Oec 

pus Coloneus. 

8. Weilnesday, April 7. Readings in Ajax and Philoctetes. 

9. Wednesday, April 14. Euripides. 

10. Wednesday, April 21. Illustrative Readings in Euripides. 

11. Wednesday, April 2^. Illustrative Readings in Euripides. 

12. Wednesday, May 5. On some characters common to the thr 

tragic poets. 



French, by Professor Rabillon, Lecturer on French Literatui 
Twelve readings in French Ltt^rafure. {In French), 

Dates and Special Topics. 

1. Saturday, February 21. Corneille: Le Cid. 

2. Saturday, February 28. Corneille : /><» (^id. 

3. Saturday t March 6. Corneille : Le Cid. 

4. Saturd/jy, March ly Racine: l2)higinie. 

5. Saturday, March 20. Racine : Iphigenie. 

6. Saturday, Marcli 27. Racine : fphig6nie. 

7. Saturday, April 3. Voltaire: Zaire.. 

8. Saturday, April lo. Voltaire : Zaire. 

9. Saturday, April 17. Voltaire : Zaire. 

10. Saturday, April 24. Moli^re. 

11. Satunbty, May I. Moli^re. 

12. Saturday, May 8. La Fontaine. 

The de:4i;;n of thci*c readings It* nut only to explain thof>e pa^i4a<::cH in the woi 
read, which Inay present difUcultiesi. and to ntatc the chanson under«.^one by t 
lan;>ua!;e, but ali»o to point out the literary heautied which nii^ht UHuape t 
notice of a reader. 

I^y Thoi^e who propose to follow the^o rcadin^a are expected to bring wi 
them the text of the authors named. 



History, by Dr. Austin Scott. Ten lectures on the Methods 
UintorictU Inquiry f beginning Tuesday, April 6. 



Mondays, .... 

Tuesdays, (with two exceptions) 

Wednesdays, 

Thursdays, (with one exception) 

Saturdays f .... 



Schedule of Dates of Current Courses. 

Prof. G. S. Morri 

Dr. H. B. Adam 

. Prof. B. L. Gildersleevj 

Dr. C. R, Lanicai 

Prof. L. Rabilloi 



Feb., 1880.] 
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MEETINGS OF UNIVERSITY SOCIETIES. 



Scientific Association. 

January 7, 1880. 

(i) Mr. W. I. Stringham presented a paper on Geometrical 
Figures in Space of Four Dimensions. 

A regular figure in space of four dimensions is defined as one which is com- 
pletely bounded by equal regular figures of three dimensions and whose 
vertices lie on the four-fold sphere. Three of such figures are, (1) the Four- 
fold Pentoid^ bounded by five tetrahedra, (2) the Four -fold Ociotd^ bounded 
by eight cubes, (3) the Four -fold Hexadekoid, bounded by sixteen tetrahedra. 

If V = vertices (zero-dimenHional), E = edges (one-dimensional), F = faces 
(two-dimensional), S = solids (three-dimensional), then the numbers of 
vertices, edges, faces and solids which make up the above three figures are 

(1), V = 5, E = 10, F = 10, S = 6 ; 
(2), V = 16, E = 32, F = 24, S =» 8 ; 
(3), V= 8, E = 2*, F = 32, S =16. 

By an interchange of V with S and E with F, (2) becomes (3) and vice 
versa^ and hence (2) and (3) are called reciprocals of each other. Hence 
also (1) is self- reciprocal. The reciprocal of a regular figure is itself a regu- 
lar figure; hence, except in the case of self-reciprocals, regular figures occur 
in pairs. 

The figures (I), (2), (3) give the relation. E + S =« F -f V, which becomes 
Euler's equation for figures in space of three dimensions on substituting S = 2, 
which is the right value for this case, the polyhedron counting as one and 
the space which surrounds it as one. It can be proven that this formula 
is true for all four-fold figures. 

The number of regular figures in four-dimensional space is finite, for the 
number of three dimensional figures by which they can be bounded is only 
five, and in order to form a four-dimensional angle by combining three di- 
mensional figures about a given point, these figures must fall short of filling 
space of three dimensions and must therefore l)e finite in number. 

The figure formed by takine as vertices the middle points of the edges of 
the Four-fold Pentoid,'is a Four-fold Dekoid^ bounded by five tetrahedra and 
five octahedra, and satisfies the relations V == 10, E = 30, F = 30, S== 10, 
whence as before E -f- S = F -f- V. 

This paper was discussed by Prof. Rbmsen, Mr. E. H. Hall, 
and Dr. E. L. Nichols. 

(2) Mr. L. B. Fletcher gave an account of a peculiar Molecular 
Change in Iron at Red Heat. 

An iron wire heated to whiteness, and allowed to cool gradually, contracts 
until a dull red heat is reached, when a sudden expansion takes place, fol- 
lowed by a gradual contraction as the wire cools to still lower temperatures. 
At the instant of this momentary expansion the wire is seen to glow suddenly 
and brilliantly. At about the same temperature a sudden and momentary 
contraction is observed during the heating of the wire. 

It was thought that these changes might be ordinary thermal effects asso- 
ciated with some change in the superficial oxidation. To decide this point, 
Mr. Fletcher heated wires of iron and steel, and allowed them to cool in 
atmospheres of air, carbon dioxide, and coal-gas, as well as in a vacuum of a 
fraction of a millimetre, the effect observed in each case being the same. The 
cause of the phenomena must therefore be a molecular change occurring 
throughout the mass of the metal. 

This was followed by remarks by Professor Rowland, on the 
phenomenon referred to in the last paper. 

The phenomenon considered seems to be analogous with that of the retard- 
ation of the solidification of water. Water in a clear glass tube can be cooled 
below zero, and then suddenly solidifies with an expansion of volume. 

(3) Dr. C. Sihler presented a communication On the Histological 
Changes in Developing Bone as a Prototype of Abnormal Growths. 

The view was brought forward, that in growing bone, it is always the young 
and undifferentiated tissue which is the producer of the final tissues, and 
which invades and removes the old tissues ; while the old tissues have not the 
power of giving rise to new ones. 

This paper was discussed by Dr. Barton. 

January 19, 1880. 

A special meeting of the Association was held, to listen to a com- 
munication from Dr. Emil Bessels, late Naturalist of the Polaris 
Expedition, and now of the Smithsonian Institution, on *' Arctic Ex- 
plorations." 

Dr. Bessels narrated the history of explorations in the Arctic Circle, and 
discussed the best method of conducting them. He approved of the^ plan, 
sugeested by the recent congress of geographers at Hamburg, of establishing 
stations at aifferent points as far North as possible, from which expeditions 
could be sent oat toward the Pole in fiaTorable seasons. 



February 4, 1880. 

(1) Dr. W. K. Brooks presented a paper on Partial and Total 
Segmentation. 

He showed by comparison of the eggs of a number of Molluscs, during 
the early stages of development, that the Lamellibranchs are the descendants 
of an ancestor whose eggs were few in number, large, and furnished with a 
food yolk, like the eggs which are laid at present by representatives of the 
genus Nassa. 

A discussion followed, participated in by Professor Martin and 
Mr. L, B. Fletcher. 

(2) Dr. J. R. McD. Irby read a communication on Crystallographic 
Calculations. 

A numl)er of new and useful formulae for calculating the angles and 
indices of crystal faces was given. 

Philological Association. 

January 9, 1880. 

(i) The principal paper was by Professor Elliott, on Noun- 
flexion in the Oldest French Texts. 

The classification of inflexion is here founded exclusively on gender. The 
flexional phenomena up to the twelfth century are taken as the basis of this 
classification. The difficulties were stated which attend any system of classi- 
fication whatever. The services particularly of Diez.Gaston raris, Paul Meyer, 
Littrfc, Tobler and Lebinski were discussed. According to gender, the whole 
inflexional system divides itself naturally into two great categories. Masculines 
and Feminines : the former were split into two distinct sets, according to the 
variability or invariability of the Latin accent ; the latter likewise give a 
double division, according to the final letter, whether vowel or consonant 
G. Paris' and Tobler's theories, with reference to the Feminine anomalies of 
the Piission du Christy were reviewed at length ; the former's position was 
shown to be tenable and strongly supported by data. 

Results of this investigation : Gender as a basis of classification for the Old 
French flexional system offers us fewer exceptions than any other principle. 
The system thus constituted held its own up to the twelfth century. The 
exceptions actually found did not belong to the first period of the language. 
In the twelfth century mutilations of this primitive system crept in : the first 
stage of confusion is represented by a simple encroachment of the casus ob- 
liquus in both numbers respectively, on the domain of the casus rectus; 
the second stage, by the flexional s being hung on to the already anomalously 
employed casu»obliquus. This state of things, however, has not yet become 
a general rule. Rhyme is yet the great conservator of synthetic forms, and 
prevents a headlong rush to the analytic state. Analogy and assimilation are 
the two strongest principles at work up to the thirteenth century in the 
process of leveling the flexional differences in the French language. 

(2) Professor Brandt then read a paper on Briicke's " Imperfect 
Vowels." 

It was claimed that such a class of vowels, said to be peculiar to English, 
does not exist. The idea is based on prejudice, and on careless observation 
of English sounds. 

(3) Professor Lanman read a paper on Unconscious Duplication 
of Equivalent Linguistic Elements. 

This explained the origin of the double article in combinations like thi 
Alcoran, le lierre^ le loriot^ and of the double preterit-sign in attcukted^ 
drownded, foaleded, etc. The double plurals, like breeches, belluseSy galluses 
{gallowses), were also noticed. 

(4) Professor Cook reviewed Lounsbury's History of the English 
Language. 

February 6, 1880. 

(i) Professor Brandt read the principal paper, which was on 
Verner's Law. 

The paper read consisted of parts of a longer investigation upon Grimm's 
Law, viz. : the general introduction, and the part treating of Verner's Law. 
Grimm's Law was restated in three formulas with x, y, *. Y is the sonant 
stop; s, the surd one. Both are fixed quantities. X represents that very 
uncertain quantity called "aspirate." The advantage of these symbols was 
claimed to be, tnat they necessitate the inquiry into their phonetic value, 
which is too generally neglected when '^ hard, soft, aspirate," and the letters, 
e. g., M, dhygh are used. Parent-speech, General Teutonic, and High German 
are the only true representatives of three groups of languages affected by 
Grimm's Law. Then Verner's Law was discussed, which explains the lar^ 
class of exceptions to the shifting of the formula '•Parent-s.^^ftsJcw.'**. ^^^ 
x: H. G.^.," by the difference in the o\\^T«a\ %k.^««x. 
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(j) Mr. J. W. Bright read a paper on The Views of Begemann 
respecting the Teutonic Weak Preterite. 

The aim of the papnr was to present Begeminn'a atlilade toward* ihe 
"composition theory " along the line ot its history hrom Bopp and Grimm 
to the present, and thus gradua!!y to devtlop Begemann's own theory by its 
•haip and argumentative contrasts, and to indicate details of argument attach- 
ing to the whole discussion which yet await conclusive demonstration. 

{3) Professor Lanman read a paper on the Origin of the Belief 
io Ihe Transmigration of Souls. ' 

The belief may have arisen independently among the E^ptians, Shemites, 
and Aryans. Several Vedic passages supposed to contain the germs of the 
Metempsychosis were examined. The development of the doctrine in India 
was relerred to the Post-Vedic age. 

(4) Mr. B. F. O'Connor read a paper on the Principles of 
Orthography of French verbs ending in -tier and -eUr. 

These verbs, numbering about 230, present the peculiarity that some of 
them double the consonant before mule l, whereas others under the same 
circumstances accent the preceding e. The reason for this diMincIion is 
unknown, and there is much confusion among grammarians on Ihe subject. 

A careful study of each verb shows that the principle which originally | 
governed them was Etymology, and that they should be classified according ' 
to this principle. The simplest way out of the difficulty would be to eon- 
)Dgaie them all alike. 

(5) Professor Cross read a paper on The Testaroenia of the 
Twelve Patriarchs. 

This showed the uncertainty of the results reached in attempting to establish ' 
the dependence of one document upon another, from isolated verbal coinci- 
dences i and that the argument for the previous acquaintance of the writer 
of the Tistamcnla with certain books of the New Testament is inconclusive, 
because the words advanced to support this view are not peculiar to the two 
alone, but are of ccmmon occurrence in other Greek writers and in the LXX. ; 
and that the dale usually assigned for its composition cannot be established. | 

Bistorical and Political Science Association. 

5 postponed 



Moral Insanity as a 



This paper, based upon M. Despine's Psyiholcgii NaturtUe, called at- 
tention to many cases of mania and monomania, and urged a more scientific 
and humane treatment of the morally insane. 

(3) Mr. W. S. Pratt ofiered an abstract of Grant Allen's Physi- 
ological Aesthetics (London and New York, 1877). 

Starting with the doctrine that pleasure and pain are subjective concomi- 
tants of nervous states, Mr. Allen first distinguishes the truly aesthetic 
pleasures, and then discusses at length the stimulations, both actual and 
ideal, to which the sensory organs and the coordinating centres of the intellect 
are subject, with a view to an a priori determination oftheir relative aesthetic 
values. Applications of the conclusions reached are made to painting and 
sculpture, and especially to poetry. Attention was called by Afr, Pratt to tb« 
admirable method of the book, and to its importance as a treatise on the sen- 
suous elements of aesthetic enjoyment. 



Metayhysical Club. 

December 9, 1879. 

(i) The principal paper, by Mr. E. M. Hartwell, was on Reflex 
Action and its Analogies in the Fixing of Belief. 

The various factors of reflei action were discussed separately and in their 
relations to one another. Simple and tetanic muscular contraction were shown 
by experiments upon the nerve muscle preparation of a frog. Several expe- 
riments were made upon frogs, in order to show reSex action, indicating 
purpose without volition. The steps whereby the mind resolves its doubts or 
reaches iu beliefs were pointed out as analogous to those in the reflei 
action of a brainles* frog. 

(2) Mr. David Stewart presented a communication on The 
Ethics of Belief. 

This paper discussed the moral erounils of a belief in the supernatural, and 
pointed out the dishonesty of treating as positive fact, dc^mas which are mat- 
ters of doubt or dispute. 

January 13, 1880. 

(1) Mr. Allan Marquand presented a translation, which he had 
made, of the treatise of Philodemus, Aipi otiitiiiar %ai atituuLsiar. 

This treatise, recovered from the ruins of Herculanenm, at the end of last 
century, reveals to us the method of induction taught in the school of Zcno, 
the Epicurean. The inference passes from the known to Ihe unknown b_y 
means of resemblance. The method is contrasted with the xaf' i.*aaxivt^ 
of Ihe rhetoricians, and arguments are presented (o show that the method 
of resemblance underlies the other. Various objections ate considered, and 
it is shown in a very interesting way that the method cannot be attacked, 
except by assumptions which can be obtained only by induction itself. In the 
treatment of inductive fsUadeS we are referred to a lost work of Demetrius, 
the Epicurean, where this subject is said to have been treated very compactly. 

Mr. C. S. Peirce remarked upon the value of this treatise to the 
Uftoiy of Inductive Logic and Epicurean Philosophy. 
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February 10, 1880. 

(I) The principal paper was by Mr. W. S, Pratt on Helmholti's 
Theory of the Development of Musical Scales. 

After calling attention to a few of the scales now in 
Melmhollz gives to the questions, (I) Why are sea 
degrees universally used?; and (II) Why are certain 
others ? were discussed at length. 

His answer to (1) was objected to, and the early de 
suggested as a more aaltsfactory reason for Ihe practi 
supported by a priori considerations, and by observat 
barbarous tribes. (2) ills theory of the further progress 
was divided into live parts: (n) The acoustic docirinc 
of lone relationship ; (^) The physiological doctrine thi 
a set of resonators sensitive to these partial-tones and 1 
established by them ; (f) Kesting upon these, Ihe mi 
scales containing only tones neatly akin to each oim 
which tendency is limited by (</) The smallest inten 
consecutive notes, and by (<) The desire for uniform i 
action of these elements in the evolution of mudern 
and illustrated. 

A legitimate extension of this ralionaliiation of the a> 
a large number of theoretical scales that are as yet unk 
The actual forms ate often inferior in tonal correli 
a fuller eiplanation is needed of the exclusion of the 
Helmholti's failure to recognize the probability of son 
on the scales of even the most barbarous peoples, was 
elusion, a brief mention was made of the current dispuli 
adopted as the standard scale. 

(z) A paper on the Evolution of Nerves and Nervous Systems ■» 
read by Mr. E. M, Hartwell. 

This gave an account of the investigations of Messrs. Rotnanes and SchaA 
on the contractile and conductile tissues in the Medusid jelly fishes. It h 
claimed thai they had demonstrated certain progressive suges of genesis W 
specialiiation in the nervous systems of various genera of the MedosNj 
and that their results afforded new and valuable inductive evidence in &var^ 
the deductive theory propounded by Mr. Herbert Spencer, concemiif 
development of the nervous system from undiflerentiated protoplasm. 
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Mathematical Seminarif- 

November 19, 1S79. 

Dr. Storv, on a Generalised form of Analytical Triangle. 

The method of New 
independent of Ihe angle between 
applied to any trilincar system t 
vicinity of the intersection of any I 
as constant. If, therefore, the cur 
by regarding the infinite straight 1i 
determine the nature of thecurvc 1 
the tangents (asymptotes) at the p 
generalittd analyliial triangle is eq 
three origins (so to speak), vii : 
infinite points of Ihe bilinear axes 



. axes, if the third coordinate be re^ 

be referred to a bilinear system, we m^ 
', as the ihird axis of a trilinear syM> 
ihe infinite pomts of the bilitiear axa,d 
lis where ibe curve cuts cither axil. "» 
ateral and shows the Coordinatiofi 

e origin, in the ordinary aeiue, a 

The coefUcients of the eqnaiioa of tit 
,„5,t ... rows parallel to Ihe thrt€ sldMacCOif 
rec coordinates which the correspondiH W« 
lion were made homogeneotu. The nmetiA 
ingement and that of die ordlaaiy «m~ ' 
rs parallel to the third side. 
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December 22, 1879. 

(i) Mr. Stringham: On Vector Ratios considered as Trigonometric 
Functions of Angles. 

If ck, /3, d form the vector sides of a right triangle, (a -^ d), then cq ^=" — 

a 

a h 
is the quaternion cosine of the acute angle between a and /3, and sq == — 

is the quaternion sine of the same angle. Starting from these two definitions, 
a complete quaternion trigonometry may be developed, giving analogues of 
all the formulae of the ordinary scalar trigonometry, such a trigonometry 
evidently including the scalar trigonometry as a special case. Thus the 
quaternion formula, 

sq " 4- eq ^ =, I 
gives at once the scalar formula 

T« sq ^ 4- T* cq ^ =- I 

If we consider complanar angles only, the two fundamental addition 
formulae are 



sq^q^ + cqfsqy^ 






(2) Mr. Van Velzer : On a Condition that the Total Differen- 
tial Equation 

Pdx-{-Qdy + Rds+ . . . -f- T dv =^ o 
may admit of a single Primitive. 
The condition is 

P Q R . . . . r 
d d d d 

dx dy dz dv 

P Q R . . . . r 

L e. any and every one of the symbolic determinants formed by taking three 
columns of the above matrix must vanish. 

If there is a single primitive, let it be ^ =» o ; then 



dx 
and the above matrix becomes 

P 
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Consider the first three columns. Since 
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The first determinant of the rieht hand member vanishes, because of the 
identity of the first and third rows, and the second vanishes because 

J- T == T :r' etc. The same is true of any other three columns of the 
dy dx dzdy ' 

first matrix. 

(3) Mr. Franklin made some remarks on the Remainder in 
Taylor's Theorem. 

Writing R^ = —^f^{x-{'^ 4), the limit of » as h approaches zero is ^^-p-^ 

January 21, 1880. 

(I) Mr. Stringham: A Generalization, for «-fold Space, of Euler's 
Equation for Polyhedra. 

Let iVo , M , A^a , -A^s , . . . Mi denote respectively the number of zero-, 
one-, two-, three-, . . . n-dimensional boundaries of a complete geometrical 
figure in »fold space. Then the generalized formula is, 
^0 -f. ^j -f. . . . 4- A^„ =, ^r^ -I- yV'^ -I- . . . 4- iVu.i +2, if « be even ; 

A^o -f- iVi 4- . . . -f- iVa.i = M 4- iV, -f- . . . + A^n, if n be odd. 

For these equations are true for the simplest figures, and they are not invali- 
dated by adding to such figures any number of («-l)-dimensional boundaries. 
A description was given of three regular geometrical figures belonging to 
4-fold space, additional to the three described at the last meeting of the Sci- 
entific Association ; viz., (I) the ^-fold Ikotetroid a self-reciprocal figure; (2) 
the ^-fold Tetradek<nd\ and (3) its reciprocal, the 4-fold Hebdomekontoid, 
These six seem to complete the list of regular figures in 4-fold space, exclud- 
ing stellated figures. The analogues, in «-fold space, of the tetrahedron, 
cube, and octahedron were also described. 

This paper was discussed by Professor Sylvester, Mr. C. S. 
Peirce, Dr. Story, and Mr. Mitchell. 

(3) Dr. Story : On the Reduction, by Determinants, of the expres- 
sion for Radius of Curvature, given in Salmon's Higher Plane Curves, 
p. 83. 

The determinant to be calculated is, 

A, («-l) L'gz, 



o 
h, b, (n-l) M-fz, o 
g, /, o -cz, n-l 

Z, M^ o -oz, -z 

(n-l)M*^"-2>4^^-f-«^M +«'-^» where H is the Hessian. 



Hence 



[bL^-ULM '\' aM^) = 



— »3^ 



and R 



^4-(«-l)«(Z« + il/a)T 



(3) Professor Sylvester : On a Probable Generalization of the 
Theorem, 



Xl'-l 



x-\ 



= x^ ipy* . 



Commemoration Day. 

The fourth anniversary of the Johns Hopkins University will be 
observed on Monday, February 23d, 1880, by a public ceremony in 
Hopkins Hall, when it is expected that three Matriculates will be 
advanced to the degree of Bachelor of Arts, and one Bachelor of 
Philosophy will be promoted to the degree of Doctor of Philosophy. 
After the public exercises are concluded there will be a social assembly of 
the officers and students and their friends in the Library and other Halls 
of the University. On similar occasions, in previous years, the Presi- 
dent of the University has delivered an address and the other speakers 
have been as follows : 

February 22, 1876. — Addresses by Reverdy Johnson, Esq., and 
President Eliot, of Harvard University, followed by the President's 
- Inaugural Address. 

Feb. 22, 1877. — Addresses by Professors Sylvester and Gildersleeve, 
and the reading of a Poem by James Russell Lowell. 

F'eb. 22, 1878. — Addresses by Hon. Geo. Wm. Brown, Professor 
Remsen, and President Eliot, of Harvard University. 

Feb, 22, 1879. — An address by Judge Geo. W. Dobbin ; a Latin 
congratulation by Professor C. D. Morris, and an Oration by Presi- 
dent White, of Cornell University. 

At the close of the public exercises in 1879, the college graduates 
fesident in Baltimore, with their invited quests, partook of a collation, 
at which Hon. S. T. Wallis presided, and several speeches viere made.. 



Additions to the Roll of Students. 

(Por other lists see pp. 3-5 and aO« University Circulars). 



Reisterstown, Md. 
64 William St. 



Della Torre, Frank 

Uaiveraity of Yirgiuia. 

Downs, Howard F. 

Baltimore City College, 1876. 

Howard, Curtis C. 267 N. Euiaw St. 

S. B., Ohio Sute Agricultural College, 1878 

Pattersom, J. Wilson 79 Park Ave. 

A.R., PrlaoetoD College, 1863. 

SuTRo, Alfred E. 198 Bolton St. 

Loyola College. 



Chemistry, 

Matriculate, 

Chemistry. 

Greek. 

Cafididate, 



Any persons who have copies of the First Annual Report of the 
University that they are willing to part with, will confer a favor by 
sending them to the University. 



The first number of the American Journal of Philology, under 
the editorial charge of Professor Gildersleeve, is expected to ^s^'^^-w^ 
on Monday, Feb. 23, 1880. 
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AMERICAN JOURNAL OF MATHEMATICS. * 

Editor in Chief, J. J. Sylvester, Professor of Mathematics ; Associate Editor in Charge, William E. Story, Associate in Mathe- 
matics ; with the co-operation of Simon Newcomb, H. A. Newton and H. A. Rowland. 
Issued under the auspices of the Johns Hopkins University. 

Published in the quarto form and in numbers appearing four times a year. Subscription price per Volume, of about 384 pages, $5.00 ; 
number $1.50. Vol. I, 1878-79 (388 pp., 4 plates), can still be furnished at the subscription price. 
All communications should oe addressed to the Associate Editor in charge. 

CONTENTS FOR FEBRUARY, I880, Vol. II. No. 4. i 

1, TaBLXS of the GBNERATIKO FlTNCTlOSS AND GROUND- Fo 11118 FOB SIMUL- 
TANEOUS BiNABT QUANTICS ©F THE FiRBT FoUR ORDERS, TAKEN TWO 

AND TWO TOGETHER. By J. J. Btlvebteb, asBisted by F. Franklin. 
II. Remabks on the Preceding Tables. By J. J. Stltesteb. 
m. A New Gbnebal Method of Intebpolation. By Emort McClintock. 
IV. A Certain Class of Cubic Subfaces tbeated by Quaternions. By A. 
B. Chace. 



V. On the Ghosts in Kutubrfurd's Diffraction Spectra. By C. 8. Pkibce. 

VI. On a Theorem fob Expanding Functions of FuycTrioNS. By Bmobt 
McClintock. 

VII. Pbeliminabt Notes on Mb. Hall's Recent Dibcotebt. By H. A. Bow- 
land. 

YIII. On Certain Ternary Cubic-Form Equations. Excubsub A. On tki 
Diyisorb of Cyclotomic Functions. By J. J. Syltbsteb. 

IX. A QuiNCUNciAL Projection of the Sphere. By C. S. Peibce. 



AMERICAN CHEMICAL JOURNAL. 

Edited, with the aid of Chemists at Home and Abroad, 
By IRA RBMSEN, Professor of Chemistry in the Johns Hopkins University. 

Contains original articles by American and foreign chemists ; reviews of works relating to chemical science ; reports on progress in the various de- 
partments of Chemistry ; and items of general interest to Chemists. 

Published in numbers of from 64 to 80 pages ; six numbers forming a volume of from 400 to 500 pages. 

Price for the volume $3.00 ; single numbers 50 cents. 

Subscriptions and communications should be addressed to the Editor. 

CONTENTS FOR FEBRUARY 1880, Vol. I No- VI. 

On the Oxidation or Substitution Pboducts or Aboxatio Htdbooasbovi : 



On a Mxthod roB thx Fboximatx Analysis or Plants, by H. B. Pareons. 
On thx Estimation or PeosrHOBio Acid as Maonxsio PrBO-PHOsrHATx, 

by F. A. Gooch. 
Labobatobt Notxs, by A. MichaeL 

I. On Monxthtl-Phthalatx. 

II. On a Nxw Fobmation or Ethtl-Mubtabd On.. 
III. On thx Prbpabation or Mxthtl-Aldxhtdx. 
lY. On thx '' MioBATioN or Atoms in thx Molxculx," and Rximxb*8 
GHLOBorOBM Aldbbtdb Rxaotion. 



rv. On thx Oxidation or Obthotoluxnxsulphamidm, by Ira 
and C. Fahlberg. 

On an Unusual Casx or Blxotboltsis, by J. W. Mallet. 

RxpOBTB, Notxs, &c., by J. W. Mallet, the Editor, and others. 



Studies from the Biological Laboratory. 

Edited by H. Newell Martin, Professor of Biology in the Johns Hopkins University. 

CONTENTS OF No! 2, 1880. 



I. On tho respiratonr fanction of the interaal intercostal muscles. By H. Nxwkll 
Mabtin and Edwabd Mussxt Uabtwkll. 

XL Observations on the physiology of the spinal cord. By Isaao Ott. 

lU. On the effect of iwo succeeding stimnll upon mnscalar contraction. By 
UXNBT Sxwall. 



IV. On the so-called heat dyspncea. By Christian Sihlxb. 

y. A self'feeding chronograph pen. By U. Nkwbll Mabtin. 

YI. ObserYationn upon the early stages in the development of the fireeh wats 
palmonates. oj W. K. Bbooks. 

'VII. The development of amblystama punetatum. By S. F. Clabkm. 



Price per number $1.00. No. I, 1879, (91 pp, 4 plates) can still be furnished. All communications should be addressed to the Editor. 



AMERICAN JOURNAL OF PHILOLOGY. 

Edited, with the co-operation of leading scholars, by B. L. Gildersleeve, Professor of Greek in the Johns Hopkins University. 

This Journal will be open to original communications in all departments of Philology, classical, comparative, oriental and modern ; yet a large por- 
tion of the space will be given up to condensed reports of current philological work, and arrangements have been made to present regularly summaries of 
the chief articles in the leading philological journals of Europe, while a close watch will be kept over the fragmentary and occasional literature to which the 
isolated American scholar seldom has full access. The reviews of books will be intrusted as far as possible to specialists ; and it is hoi>ed that the Journal will 
meet a want that has long been acknowledged among American scholars,and serve as a means of inter-communication and as an organ of independent critidsa. 

The Journal will be in the ordinary review form, four numbers to constitute a volume, of from 400 to 5U0 pages, one volume to appear each year. 

The subscription price will be three dollars a year, payable upon the receipt of the first number. 

Vol. I. No. I. IS now ready and contains original articles by Goodwin of Harvard, Carter and Packard of Yale, Lanman of the Johns Hop- 
kins University, Merriam of Columbia College, T. Davidson of Boston, and the Editor, besides reviews of books and notices of journals by well-knovt 
specialists. Articles have been promised for early numbers by Short of Columbia, GARNE^rr of Annapolis, F. D. Allen of Yale, Morris, BtLKsm and 
jUXiOTr of the Johns Hopkins University. 
I All communications should be addressed to the Editor. 

Copies of the yohns Hopkins University Circulars may be obtained^ as soon as published^ of Messrs. CUSHINGS <&• BAILE V, M. 
62 fVest Baltimore Street^ Baltimore* Price 5 cents each. 
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MEETINGS OF 

Scientific. First Wednesday of each 
month, at 8 P. M. Next meeting, April 7. 
S. F. Clarke, Sec'y. 

BhilologicaU First Friday of each 
month, at 12 M. Next meeting, April 2. 
C. R. Lanman, Sec'y. 

Historical and Political Science. 

Third Friday of each month, at 8 P. M. Next 
meeting, April 16. H. B. Adams, Sec'y. 



SOCIETIES, Etc. 

Metaphysical. Second Tuesday of each 
month, at 8 P. M. Next meeting, April 
13. Allan Marquand, Sec'y. 

Biological. Thursday of each week, at 
4 P. M. 

Mathematical Seminary. Third 
Wednesday of each month, at 8 P. M. Next 
meeting, March 21. 

Chreek Seminary. Wednesday of each 
week, at 12 M. 



PUBLIC LECTURES. 

Lectures are in progress in Hopkins Hall 
at 5 P. M, : 

Prof. Morris, on British Thought and 
Thinkers, Mondays, till May 3. 

Prof. Gildersleeve, on the Greek Tragic 
Poets, Wednesdays, till May 5. 

Dr. H. C. Adams, on National Debts, 
Fridays, till May 28. 

M. Rabillon, on French Literature, Sat- 
urdays, till April 24. 
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COMMEMORATION DAY. 



At the opening of the University, the Trustees determined in 
place of a midsummer commencement, to observe the 22d of Feb- 
ruary as a Commemoration Day, and this year, as this date fell on 
Sunday, Monday, February 23d, was so celebrated. 

The exercises were held in Hopkins Hall, at 8 P. M., and were 
attended by the Trustees, the Academic Staff, the Fellows and Stu- 
dents (who entered in procession), and by a large company of gentle- 
men and ladies, filling the hall and adjacent passages to their utmost. 
The proceedings were as follows : 

I. An Opening Address was delivered by President Oilman, 
who welcomed the officers, students and friends of the University to 
the Fourth Commemoration. In place of any general discourse upon 
higher education he briefly described the present condition of the 
University. Beginning with the Humanities, he touched upon 
the progress here made in the encouragement of studies in Language, 
Literature, Philosophy and History, and he called attention to 
the first number of the American Journal of Philology^ just issued 
under the editorial care of Professor Gildersleeve. He next referred 
to the work which has been done in Mathematics and Physics, de- 
scribed in a recent circular of the University, and finally to the scien- 
tific laboratories of Physics, Chemistry and Biology, with the last of 
which is connected the Sea-side Zoological Station. From the past 
he drew a prophecy of the future, and expressed the hope that this 
new foundation would be a benefit to every inhabitant of Baltimore, 
and would also be a helper in the advancement of science and litera- 
ture wherever learning is encouraged. 

\\, A Statement from the Board of Trustees was then read by 
Mr. Galloway Cheston, President of the Board, as follows: 

At a meeting of the Trustees, Feb. 23, 1880, the following minute 
drawn up by President Oilman, at the suggestion of a member of the 
Board; was unanimously adopted and ordered to be read at the fourth 
anniversary, as a public recognition of the diligence and progress of 
the students, and of the ability, fidelity and wisdom of the various 
bodies which compose the academic staff. 

The Trustees are particularly pleased to be assured that during 
nearly four years there has not been reason for any officer of this 
institution to censure a single student for disorder or discourtesy; 
that the halls which are daily occupied by scores of young men are 
not defaced by marks of mischief or carelessness ; that the examina- 
tions, as conducted by impartial judges, bear testimony to efficient 
progress in study ; and that those who have won degrees have also 
won the confidence and regard of their instructors, and are worthy to 
win, in society, positions of usefulness and honor. 

In the opinion of the Trustees, the maintenance of this high 
standard has been due in a great measure to the system of Fellow- 
ships. With scarce an exception, those who have held this favorable 
position have been exemplary in their devotion to lofty pursuits, and 
have given both to those who are older and to those who are younger 
in academic life tll^e encouragement of their well-trained enthusiasm 
in the pursuit of literature and science, and of their manly aspiration 
for all that is good and true. 

The Associates of this university have also been charged with 
most important and varied duties, and have borne their burdens well. 
Some of their number have received commendation, far beyond our 
walls, for the valuable papers they have published in the physical, 
mathematical and biological sciences; others have printed most 
creditable contributions to Philology and History ; several of them 
have given public courses of lectures to large and appreciative au- 
diences ; and all have been skillful and co-operative in the organi- 

tion and instruction of classes, under the manifold difficulties of a 
r foundation. 



The aid received from Lecturers connected with other institutions 
deserves grateful acknowledgment.. Several of the most eminent 
professors of this country and one distinguished German have given 
us their valuable aid. 

Upon the Professors has fallen the responsibility of guiding the 
institution upon the principles adopted by the Trustees. It is for- 
tunate that this body includes those who are able to advance the 
sciences to which their lives are devoted. By their own investigations, 
by quickening younger men, and by collecting and publishing period- 
ically the papers of their colleagues in this and other institutions, 
they have done their part for the advancement of learning and the 
diffusion of knowledge; while their devotion to the work of teachers 
has surrounded them with pupils many of whom are likely In their 
turn soon to be known both as teachers and " researchers." 

In mentioning with special honor the name of Professor Sylvester, 
the Trustees are confident that all his colleagues and scholars will 
unite in congratulating him, that, with perennial vigor and unequalled 
industry, he is still carrying forward those profound investig^ations 
which have given him renown among the foremost of the mathe- 
maticians of our day. 

III. An Ode to The Johns Hopkins University ^ was then read 
by the author, Mr. Sidney Lanier. 

How tall among her sisters, and how fair, — 
How grave beyond her youth, yet debonair 
As dawn, 'mid wrinkled Afatres of old lands 
Our youngest Alma Mater modest stands ! 
In four brief cycles round the punctual sun 
Has she, old Learning's latest daughter, won 
This grace, this stature, aqd this fruitful fame. 

Howbeit she was born 

Unnoised as any stealing summer-morn. 
From far the sages saw, from far they came 
And ministered to her, 
Led by the soaring-geniusM Sylvester 
That, earlier, loosed the knot great Newton tied, 
And fiung the door of Fame's locked temple wide.* 
As favorable fairies thronged of old and blessed 
The cradled princess with their several best, 
So, gifts and dowers meet 
To lay at Wisdom's feet 
These liberal masters largely brought — 
Dear diamonds of their long-compressed thought, 
Rich stones from out the labyrinthine cave 
Of research, pearls from time's profoundest wave 
And many a jewel brave, of brilliant ray. 

Dug in the far obscure Cathay 
Of meditation deep — 
With flowers, of such as keep 
Their fragrant tissues and their heavenly hues 
Fresh-bathed forever in eternal dews — 

The violet with her low-drooped eye. 

For learnM modesty, — 
The student snow-drop, that doth hang and pore 
Upon the earth, like Science, evermore, 
And underneath the clod doth grope and grope, — 

The astronomer heliotrope, 
That watches heaven with a constant eye, — 
The daring crocus, unafraid to try 
(When Nature calls) the February snows, — 

And patience' perfect rose. 

^ An algebraic tbeorem annoanced by Newton was demonstrated and extended 
by SyWester. 
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Thus sped with helps of love and toil and thought, 
Thus forwarded of iaith, with hope thus fraught, 
In four brief cycles round the stringent sun 
This youngest sister hath her stature won. 

Nay, why regard 
The passing of the years? Nor made, nor marrM, 
By help or hindrance of slow Time was she : 
O'er this fair growth Time had no mastery : 
So quick she bloomed, she seemed to bloom at birth, 
As Eve from Adam, or as he from earth. 
Superb o'er slow increase of day on day, 
Complete as Pallas she began her way; 
Yet not from Jove's un wrinkled forehead sprung, 
But long-time dreamed, and out of trouble wrung, 
Fore-seen, wise-plann'd, pure child of thought and pain, 
Leapt our Minerva from a mortal brain. 

And here, O finer Pallas, long remain, — 
Sit on these Maryland hills, and fix thy reign, 
And frame a fairer Athens than of yore 
In these blest bounds of Baltimore, — 
Here, where the climates meet 
That each may make the other's lack complete, — 
Where Florida's soft Favonian airs beguile 
The nipping North, — where nature's powers smile, — 
Where Chesapeake holds frankly forth her hands 
Spread wide with invitation to all lands, — 
Where now the eager people yearn to find 
The organizing hand that fast may bind 
Loose straws of aimless aspiration fain 
In sheaves of serviceable grain, — 
Here, old and new in one, 
Through nobler cycles round a richer sun 

O'er-rule our modern ways, 
O blest Minerva of these larger 'days! 
Call here thy congress of the great, the wise. 
The hearing ears, the seeing eyes, — 
Enrich us out of every farthest clime, — 
Yea, make all ages native to our time. 

Till thou the freedom of the city grant 
To each most antique habitant 
Of Fame, — 
Bring Shakspere back, a man and not a name, — 
Let every player that shall mimic us 
In audience see old godlike Aeschylus, — 
Bring Homer, Dante, Plato, Socrates, — 
Bring Virgil from the visionary seas 

Of old romance, — bring Milton, no more blind, 

Bring large Lucretius, with unmaniac mind, — 
Bring all gold hearts and high resolvM wills 
To be with us about these happy hills, — 

Bring old Renown 
To walk familiar citizen of the town, — 
Bring Tolerance, that can kiss and disagree,— 
Bring Virtue, Honor, Truth, and Loyalty, — 
Bring Faith that sees with undissembling eyes, — 
Bring all large Loves and heavenly Charities,— 
Till man seem less a riddle unto man 
And fair Utopia less Utopian, 
And many peoples call from shore to shore. 
The world has bloomed again^ at BaUimwe / 



IV. Bestowal 0/ Degrees. The degrees of A. B., and of Ph. D., 
were then conferred by the President of the University. 

Professor C. D. Morris first presented the candidates for the 
Baccalaureate degree, introducing them with the following remarks: 

I have been asked to present to the Trustees the three young 
men who have been judged by the Board of Examiners worthy of 
receiving the A. B. degree. As a preface to the actual ceremony, I 
may be permitted to make one or two remarks on the nature of 
the training these young men have received since they have been with 
us. All that I can say is, indeed, already in print in the various 
circulars issued by the University; but perhaps in regard to such 
printed matters Horace's rule does not hold as to the superiority of 
the eye to the ear, and it may do no harm to call attention in this way 
to some of the peculiarities of our system as regards undergraduate 
students. 

In the first place, when a student has passed the matriculation 
examination he is permitted to select his lines of study, so as 
best to suit his probable future career. But this does not mean that 
it is assumed that he is then competent fully to understand what 
courses are most suitable for his purpose. His freedom is limited by 
the fact that he must be guided by the advice of one of the board of 
instructors, to whose special care he is assigned by the President ; 
and the adviser is himself restricted, in the courses he is permitted to 
authorize, by the regulation that no student shall be honored with the 
degree of A. B. unless he has a fair knowledge of at least one ancient 
and two modern languages, has shown that he possesses a good 
acquaintance with elementary mathematics, and has cultivated his 
powers of observation by pursuing in the laboratories of the Univer- 
sity at least one branch of physical science. Some part of this 
necessary minimum the student will possess at his matriculation. 
But he must during his undergraduate career pursue at least five 
courses of study, two of them, which we call major courses^ implying 
that he has acquired a real mastery of the subjects, and three others, 
minor courses^ which he has studied well, but not so extensively. 
It must be admitted that, while such a training does not guarantee 
that a student shall go forth from our doors equipped with a little 
knowledge on every conceivable subject, it does offer him a culture 
which is broad and liberal and yet allows him to direct his attention 
chiefly to the lines of work which his circumstances may show to be 
most desirable for him. 

In the second place, I should like to say a word on the time 
element in our undergraduate courses. Our matriculation standard is 
placed, and will no doubt be kept, at a high level, so that it may fairly 
be assumed that a student who passes it with credit is fully on a par 
with the average American sophomore. After this the time that must 
elapse before the A. B. degree is reached is not with us determined by 
any hard and fast line. A definite amount of work is prescribed, which 
the student has to absolve, be the time longer or shorter. The one 
thing that is certain is that mere lapse of time will not help him in 
the slightest degree. But every encouragement is offered to the able 
and diligent student to use his best efforts to put his work behind 
him as fast as he can ; while the student who, from unfavorable 
circumstances of any sort, is unable to use any great expedition, is 
not made to feel that he is left behind by his contemporaries in any 
sense that need lower his self-respect. 

The result of this system is seen in the absolutely universal diligence 
that pervades the whole place. I have had considerable experimental 
acquaintance with other seats of learning, and I assert with the 
greatest confidence that in no place of which I have ^xs.^ V:war*NR.^^i^ 
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.' f**-^ v*i.; v«? «*v* r^-w^rV V/ »Mke. !» nt^f\yt M nfA qntie, all 
l*f *y^:^^irt'<»>'Vi«i f'v*^I'» *H^** 7'^*'aC wven Kare %titce%%faUj parsed in 
-l^f 0^,^i*4\ i»ihj^/f-!4, "v!/ fcanre %4fi%h^4 the ytflgmtni of txAm\ntr% 
*M •*•** «'^ '•'V'^i'V^^ V/ ^/ ir'yt>* 0#ejr ift%trt»ci'ton, 1 may mention, 
:ji^ .♦►^ V S--.V* >'f-/. }49tyt9, fA the City CoWt^t, and Prof, W. 

^•* ^.i,*^ -^ViV/^ V/ f>,4; ^4t(</rm, and introdaced by name, the three 

i >:.V/4* V/'/^/**^*!, '// l>jiltim'/re, who graduated at the City | 
*^y^K^' '^ f^/y. *^*'1 ha# ftriUhed m;ij'/r course* in I^tin and History, 
1^ *!*/.-V/f ^.'/vf**« i/i h^.ttrmn^ French and IMiysics* 

3f ^'4*'/. K. ^f^A^^PMf nf iUUUnme, a former student of the City 
K^^.%*', -^ho Unn i»*T^ j/MfsuH m;ijor courses in Greek and Latin, 
Mft4 mth^ft r*fm%*-.n in Misfory, Gfrrnan and Chemistry. 

I Pjt^*i^u A. j>iNvj«>, of lUllimorc, who received his previous 
UnWtft% n* Mr h. i'i, (Inriry'n School, Baltimore, and has followed 
PhJtyff ^o*itn*'n in Ch'^mlstry and hlology, and minor courses in Latin, 

WUU fh« nnn^ui of (h«! 'Inisfees, these mAtrlruUtcd students were 
0**n ;idy;«tM.ffd lo fh*? d^-jfrfce of Machelor of Arts. 

yttfhnmff f}ylv"s(«r« on hehAlf of th«< Kx»mlncrs, then presented 
44 H /rtndlds<*f for ni»f l>^r»'*? of lJo«,lor of I'hllosopliy ; Mr. Faiuan 
*r^/l«<^»JW, of MilhltMor^ a «rMd«;ite in 1H69, of Columbian Univer- 
#My, W;«shln({«oM, wh»«r<- h*? r»?<#?lvcd the degree of Ph. li., and rc- 
h.nh^iy n pfWnw of fhU Universlly. 

I'M^f^-ssor ^ylvsif-r ri'fffrrffd lo the Thesis of Mr. Franklin on 
Mi)/»OM Hisl rooMllMstffs, whif.h hfis been printed (Am. Jour, of Math. 
\f ^f^t. M^ 17 Vf ^**'^ ^** *^i^ flHAlnmenIs exhiblled In a scries of formal 
*>«ftmlMSilon«. M*" m^tiiloM^d flmt this Is the second occasion only 
IH IhU t/nly«'rsHy wh^n the doijorate Ims been conferred upon a 
HMdiMiK offi'Hntf Mftihemsllf s tts his principal subject, Or. Craig, 
HOW of ih»* II. rt. «'iMsl rtud f;eod«*Hi: .Survey, being the first to rcccifc 

this d*«itt»'»* 

Mf ('fitntvIlM then ifinti' up (Hm\ Wfin admitted to the degree of 

IliMi'H i)f IMtllMsojdty, 

lloM. « ). M. c,wlnn, on behalf of the Hoard of Trujilccs, then 
adib»*ssi-d PniM'i'«»«»oM lltrNMV A. Kowi. and, saying to him that the 
1'lusli'»'S hinl H'lMtvMd a lommunit ation, beating the .niguaturcH of 
iii*ViMtd i»f his I nlJiivinMi^s and of thire professors of Mathematics 
Mntt Physhsrtt Haivrti.land Vale Jn which thoy ask that in recognition 
of his rtttalnmi'nts In Physli s» manifested partlculaily in his invcs* 
Um*th»« «»f thi» merhanh al rcpilvalent of heal, he should receive the 
rfi»HU*i» or DtHloi f>l Philosophy! k^n^ns n^9tsA. To this request the 
Yiust««ft hnd unanimously given their assent. 






came 



to this 



V. 



^ *.'«.' 



jcdn. Gcc /■ 



'•-.7 a -iviT cc a-Ot toc-s- 



VL 7>jt j.?"i^ra.rse s«txr calef scr a Cfflrya 



PresiVfeti: GCsas al-aced » tbe crarsca g:ica &ere ia 1879 ^ 
Pressdcst Wihe- as«d t^ tic poea read a iSr? by Proiessor Lowell, 
r»-h *if wbo3 were vxja Kt-t aiccacL one » reprcKat tiis covatry at 
Ber^::;, a=^d :i:e ciLer a: Madrid a::af ar LoaD9«- Xov, be sud, we 
are Looored w>J: tie pc-eseace cf the ^s^z-^^shcd st a :gMnaa wfco 
scut ihesi alr'iad. — a geatV—.ir viose a^kiresses ia other a caiieaic 
assemb/I^es hare a/ided t^ O-^e mell-earsed fnae be has acqaired at the 
bar asff :n the Cab':::ct. WrJsoc: ksowisg vhet&er he wouhl consent 
to speak, he ver.tnrcd to present to the aadieoce Hon. Wiuxaji X. 
EvAKTS, f. S. SecTctarj of State. 

Mr. £)'arts sa:d that be had Dct expected to take ajiy other part is 
this asseniL'y than that of a silent and admiring visitor, bat if there 
was an^-tbing; he had jearced in regard to coU^e professors and 
university men it was that they were a great deal wiser ia their poliqr 
than they were io the:r speech. I woold have yoo know, however, 
he continued, that usually when I am present on occasions like this 
the solicitude is, not that I will not speak, but that 1 wrill never stofk 
Your President, I fear, has given roe a rather bad name, by saying in 
effect that whene\'er I see a distinguished man who is a friend of the 
Johns Hopkins University, I send him out of the country. I have 
not been unfamiliar, I may say, with the beneficence with wbid 
Mr. Hopkins endowed this institution, nor of the great advantages 
which it has already brought to this community. Xhe universitj 
will forever be an honor to him and all who bear his name. Neither 
am I unaware of the great and crowning aid which has been gauned 
by bringing you, Mr. President, and choosing you as its head. Of 
the plans and methods of the University I have been unaware untfl 
this evening; but I do know that you have been spared those small 
beginnings and slow developments that have marked the early careers 
of the great universities of this and other countries* The annuil 
revenue of this University, if I am not mistaken, is greater than the 
entire fund of Yale College in the early part of this century. So madi 
has been given at the start that it calls upon the professors and the 
students to see that the growth and fruition shall be commensurate 
with the seed that has been planted. I believe that the congratu- 
latory address occupies a somewhat anomalous place in the pro- 
gramme, because there is really no need for any congratulation, and 
that it stands as a kind of parenthesis which, as grammarians tell us, 
may be omitted without detriment to the sense. 

However, I congratulate the city of Baltimore and the State di 
Maryland and the country at large upon the progress of this institu- 
tion, which ib designed to inculcate order, make plaiuer law and 
establish the principles of good government — for, as Aristotle sajs, 
*'Il is by education that 1 learn to do by choice what otherwise I 
shouKl be compelled to do by force.'' 

VI 1. The exercises in the Hall concluded with the singing of ''i\V« 
4y0bis Domiiic Scd Xotnini Tuo da Gloriam^^^ from the Psalter. 

A social assembly of the members of the University and their 
friends was subsequently held in the library and other rooms of the 
University. It was estimated that about eight hundred ladies and 
gentlemen participated in the festival. The tablet commemorative of 
Johns Hopkins was decorated with smilax, the motto of the Univer- 
sity, Vkritas Vos LinKRABiT, in evergreen letters, was hun<r above 
the platform, and the halls were ornamented with flowers from 
Clifton, the former residence of the Founder. 
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Library of the Johns Hopkins University. 

Dr. Wm. Hand Browne, Librarian. 

As is well known to members of the University, the library has four 
departments :— 

(a) A general reference collection of books, including not only 
cyclopaedias and dictionaries, but copies of the works of great authors, 
ancient and modern, in different branches of literature and science. 

{b) Several special collections of books which have been bought as 
the working apparatus of those deparlments of study now instituted 
among us, from lists which have been furnished by the several 
instructors. 

(c) A transient collection of new books, English, French and Ger- 
man, brought here for examination as soon as published, sometimes 
by purchase, and sometimes by the courtesy of dealers. 

(d) A very full collection of current periodical literature, so selected 
as to supplement the lists of the Peabody, the Mercantile Library, and 
other reading rooms of Baltimore. 

For the information of those at a distance the following statement 
of the plans followed in the formation of the library has been prepared : 

The organisation of the library, which was begun in 1876, under the 
supervision of the late Mr. Thomas C. Murray, was conducted in con- 
formity with certain clear and definite principles, previously formed by 
the Trustees. It was intended that it should be a part of the working 
machinery of Ihe University, and was so constructed and ordered 
as to render the most efficient service to the work carried on. For 
this purpose it was necessary that it should possess, as far as practi- 
cable, first, the essential or most important works treating of those 
studies and researches which were actually in progress at anytime; 
and, secondly, a fair proportion of such books as, without precisely 
belonging to the former class, might give the student or investigator 
valuable aid and furtherance in his work. It was desired to make the 
library so far encyclopaedic, that no profitable branch of independent 
study or reflection could be entered upon, to which at least some clue 
or guide might not be found here to help the student on his way. 

To secure this twofold end, there has been established a small but 
compact library of general reference, and a series of special libraries 
for each department of work, arranged, as far as possible, on the plan 
of keeping kindred subjects, such as mathematics and physics, closely 
together — the growth of each of these special libraries to be deter- 
mined by the actual needs of the department to which it belongs, and 
that of the general library by tlie wants of the whole. It is also 
proposed to place in the working-rooms of each department a collection 
of the most indispensable hand-books, and works of most frequent 
reference, for convenient consultation while work is in progress. 

In order that the University, in all its branches, may keep fully 
abreast of the rapid progress of thought and discover)', a large propor- 
tion of ihc leading journals in the chief departments of knowledge are 
taken ; so that scarce any considerable step can be made, or fact of 
moment occur, but the library has prompt note of it in the most 
authentic shape. 

As, moreover, many valuable works are constantly appearing which 
do not precisely fall within the scope of our actual needs, and yet it is 
well lo see and to have the opportunity of acquiring, arrangements 
have been made for placing on the tables, from time to time, assort- 
ments of such books, as soon as possible after their appearance, for 
inspection and purchase, at pleasure, by members of the University. 
Others, again, arc bought, lent under certain limitations, and finally 
resold a( a somewhat reduced price. The small loss that this arrange- 
ment entails is more than compeosated by the advantages it offers. 

Such are the main principles on which the library is conducted, it is 
believed, to the general advantage and>atis£acltOD. 



The library at present contains 7800 bound volumes and about 800 
unbound, including pamphlets, but not periodicals. 

The number of periodicals taken, exclusive of the issues of publica- 
tion societies, is 265, of which 26 are received in exchange for journals 
proceeding from the University, 7 are gratuitous, and 232 are subscribed 
for. They are published in England, Scotland, France, Germany, 
Austria, Holland, Belgium, Italy, Greece, India, and the United States, 
and represent all the leading branches of knowledge and literature. 
A printed list of the periodicals taken by the principal libraries of 
Baltimore has been published by the University. 

The library is open to all members of the University from 9 A. M. 
till 10 P. M., and books may be taken out, under certain limitations, for 
reading at home. The reading-room is large and well lighted, and 
contains the general reference library and current files oE periodicals, 
while the rooms containing the special libraries are open to all who 
prefer to carry on their studies there. Readers have free access to all 
the shelves, and to the card-catalogue which is kept always complete 
to date. 

Peabody Institute Library. 

Mr. p. R. Uhler, Librarian. 
This library was founded in 1857 by Mr. George Pealtody, as a 
part of the Institute which bears his name. The collection was begun 
in 1861, and iiwas opened to the public in 1866, vfith a nucleus of 
16,000 volumes. It now contains 67,850 volumes, representing every 
branch of literature and science, of which about one-tenth are works 
o£ fiction. It is especially rich In large and costly works of science 
and art, which but few private libraries can afibrd, and in some de- 
partments is better provided than anji other in the country. It is a 
library for reading and reference only. 

The new hall, in the east wing of the Institute, where its stores are 
DOW assembled, is admirably designed, both for beauty and conveni- 
ence. The cases are arranged in alcoves with double windows, so 
that, whenever the growth of the library may require it, the number of 
cases, and consequently the storage capacity of the hall, can be doubled. 
The reading-room is open 10 the public from 9 a. u, to 9 p. h. 
tn this room are arranged encyclopaedias, dictionaries, and other 
works of general reference, which readers can consult at pleasure j 
while books from the alcoves are brought as desired by the assistants. 
The work of building up the library is steadily carried on. There 
\ have lately been added to its shelves the publications of the Master of 
' the Rolls, and of the Record Commission,- of Great Britain ; new 
I issues of the Ray Society, the Palaeographical Society, the Socidt^ de 
; r Orient Latin, the Ratcliffe Astronomical Observations, and other 
works of great value. 

Library Company of the Baltimore Bar. 

Mr. J, Holmes Converse, Librarian. 

This company, which is a voluntary association of members of the 
Baltimore Bar, was incorporated by an Act of Assembly in t84o. It 
is supported altogether by subscription, the yearly payment being tea 
dollars. It is used for reference only ; but books from its shelves may 
be carried into the courts and there referred lo as needed. The affairs 
of the Company are managed by a president and board of five directors, 
elected annually. 

The present membership is 327. The number of volumes is nearly 
8000, including almost complete sets of the English and American 
reports, and most of the latest text-books. It is open every day, 
except on Sundays and legal holidays, from 9 a H. to ii p. u. during 
ten months of the year, and in July and August from.«^ k.--a_va*i-*.T^ 
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Library of the Maryland Historical Society. 

Mr. J. G. Gatchell, Librarian, 

This Society was founded in 1844. In 1855 its library, which, 
though not large, was a very valuable collection, was increased by the 
transfer to it of the books of the Library Company of Baltimore. It 
now contains 15,000 volumes and 2000 pamphlets. 

This collection is especially rich in the department of history — 
general, State and local. It is also well supplied with works of 
voyages and travels, and the leading writers on political science ; has 
a good collection of maps, and very full files of newspapers. Beside 
these, the other departments of knowledge are fairly well represented ; 
and it possesses many rare works and bibliographical curiosities. 
Among its manuscript collections it includes many valuable papers, 
chiefly bearing upon the history of the State. Among these are : 
Maryland State papers, 1637-1776; Gilmor Maryland papers, 1689- 
1794 ; Revolutionary papers of Gen. Gist, 3 vols. fol. ; Miscellaneous 
Maryland MSS. 13 portfolios; Abstract of Maryland Documents in 
the State-Paper Office, London, prepared by Mr. Henry Stevens, and 
presented to the Society by Mr. George Peabody, filling eleven cases, 
and containing abstracts of over seventeen hundred documents, cover- 
ing the period 1 626- 1 780. 

It has also an interesting collection of coins, medals, and tokens. 

The rooms are open daily from 10 A. M. to 2 p. m. The member- 
ship-subscription is five dollars yearly ; but all students or others 
seeking information are made welcome to the rooms, and every assist- 
ance rendered them in their researches. 

Mercantile Library Association. 

Mr. J. W. M. Lee, Libraptan, 

This association was organized in 1839, more especially for the 
advantage of clerks and others employed in business houses, though 
the use of the books was extended to all members of the community, 
on the payment of a slightly Increased subscription. It has grown 
steadily, if not rapidly, and now numbers 36,000 volumes in all de- 
partments of literature. 

It is well supplied with works of biography, history, and travels, 
and possesses many valuable and uncommon books relating to 
American history. It has also a fine collection of English literature 
of the seventeenth and eighteenth centuries. Being a circulating 
library, it includes, of course, a large proportion of works of fiction. 

Its pamphlet collection now numbers about 12,000, being particu- 
larly full in pamphlets relating to the State and city, and in publica- 
tions, official and others, of the late Confederate States. 

The reading-room is supplied with the leading American and 
foreign periodicals. 

The rooms, at the corner of Saratoga and St. Paul Streets, are open 
daily from 9 A. M. to 10 P. M. 

The price of the stock is five dollars per share, with yearly dues of 
three dollars. Non-stockholders pay a subscription of five dollars 
per year ; three dollars six months, two dollars three months. 

Library of the Maryland Institute. 

Mr. a. F. Lusby, Librarian. 

From the foundation of this institution, in 1848, the library has been 
one of its leading features. The first design was that it should be 
especially rich in books of reference and instruction bearing upon the 
mechanic arts, as it was to promote those that the Institute had been 
founded. Before long, however, it was plainly seen that to attract 
subscriptions a more miscellaneous and popular character must be 
given to the collection ; and consequently at present more than four- 
fifths of its contents are works of fiction. 

This library now contains about 19,000 volumes and circulates about 
800 weekly. Its use is limited to members of the Institute, the 
membership subscription being five dollars yearly for men, and three for 
women and children. 



Library of the Medical and Chirorgical Faonlly. 

Dr. J. D. FiSKE, Librarian. 
The association to which this library belongs, and with which it is 
co-existent, was founded in 1799. It is supported by the annual ap- 
propriation of about one third of the membership dues. The bound 
volumes number about 3000, but most of the expenditure is for 
periodicals, of which thirty -three are taken. The collection of books 
is gradually increasing, chiefly by gift. Members arc entitled to take 
out books for a fortnight, with privilege of renewal. The library 
is open, at 122 West Fayette Street, from 6 A. M. to 9 P. M. 

South Baltimore Mechanics' Library. 

Mr. W. S. Harrington, Librarian, 
In the year 1859, when the volunteer fire-companies of the city were 
superseded by the present organization, a number of citizens of South 
Baltimore, thinking a circulating library in that section of the city a 
desirable thing, especially for mechanics and their families, formed 
themselves into a library association, and fitted up for their purpose a 
disused engine-house at No. 158 Montgomery Street. 

This library has about 2000 volumes, with an average daily circula- 
tion of twenty. It is open every evening, except Saturdays, from 7 to 
10. The annual subscription is one dollar, and adult subscribers have 
a voice and vote in the administration. The present membership is 
about 150, and the library, according to the librarian's account, bardjr 
holds its own. It is a pity that so praiseworthy an undertaking, whid 
should be specially serviceable in a part of the city so far from tlie 
other public libraries, receives so little encouragement. 

Library of the Independent Order of Odd Felloim 

Mr. a. T. King, Librarian, 

This library was founded in 1840, and is supported by pra-raU 
contributions from the funds of the various lodges and encamfh 
ments. It is a library of circulation as well as reference, and is open 
to all members of the Order in the city. It contains about 20,500 
volumes, of which 8000 are German ; and about one-fourth of the whole 
are works of fiction. 

The readers of this library average 75 daily, and it circulates about 
400 volumes a week. The hours of admission are from 7 to 10 P. M. 
from Monday to Friday. 

Concordia Club Library. 

Mr. G. Schwegendeck, Librarian, 
The Concordia, a German club, was founded in 1850, and a library 
for the use of its members was included in its organization. This 
library contains about 3500 volumes, chiefly German works. A 
number of leading journals and periodicals, both German and Ameri- 
can, are taken. The membership-subscription is thirty dollars yearly, 
including the use of the library and the right to take out books. The 
library is open from i to 2.30 P. M. Tuesdays and Fridays, in the 
Concordia building, 10 S. Eutaw Street. 

Summary of Volumes in Baltimwe Libraries. 

There are accessible, under various conditions, to readers in Ualtimore, 
about 197,450 volumes, located as follows : 

Peabody Institute Library vols. 67,851) 

Johns llopklns University Library »• 8,600 

Maryland Historical Society Library. . - . . . •* 17,000 

Mercantile Library " 48,000 

Baltimore Bar Library *» 8,000 

Medical and Chirurglcal Faculty Library " 3,000 

Maryland Institute Library »* 19,000 

Odd-Fellows' Library , »* 20,500 

Concordia Clnb Library *• 8,500 

South Baltimore Mechanics' Library, *» a,000 

Total, 197,450 
More than 600 different periodicals are also received at the libraries abore-meo- 

tloued. 

There are, besides those above enumerated, a number of minor libraries attadied 

to schools, churches, and other Institutions, or maintained by enbaaiptiouiuTariou 

parte of the city. 
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SYNOPSIS OF THE RECENT SCIENTIFIC JOURNALS 



Published here. 



American Journal of Philology. Edited by Professor 
GiLDERSLEEVE. Vol. /. No. I. February^ 1880. 

Article I. — Ai'xat drto (Tv/ijSoXcoi' and hixtxi avfx^o^aiai. By W. W. 
Goodwin, Professor of Greek in Harvard University, 

In this article Professor Goodwin discusses three points: 

First, to what extent were the allies of Athens required to bring 
their lawsuits to Athens for trial ? 

Secondly, what were the hixa.i o.hq ervjujSoXwv, apart from any sup- 
posed allusion to them in Thucydides ? 

Thirdly, are the (jv^^oxatot fitxat of Thucydides, I. ^^y identical 
with the dtxai h.nh 9v^,3oXui', as has been supposed on the basis of a 
quotation from Aristotle in Bekker's Anecdota, p. 436, i ? 

1. As to the extent of the Athenian jurisdiction over the subject 
allies, Prof. Goodwin thinks that so far as it applied to civil suits 
between citizens of different states within the alliance, it was hardly a 
piece of oppression, as it secured an even administration of justice 
throughout the Athenian dominions. Nor could it be thought oppres- 
sive that Athens should insist on having all suits between Athenians 
and citizens of the subject states tried at Athens. The real hardship 
was felt when the subject allies were obliged to bring to Athens all the 
civil suits between citizens of the same state. StUl there must have 
been some local jurisdiction, even if limited to cases which involved 
only small amounts of money. Indeed it may be inferred from 
Antiphon, 5, 47, that less important criminal trials were not carried to 
Athens. The use of ypa^afcfios* and ypa^^ in the famous trial of 
Hegemon, Athen. X, 407 C, shows that it was a public suit ; but the 
suits in Ar. Av., 1420-1460, are civil, not criminal, as shown by the 
use of iyxfaeX»;aew5 (v. 1455). 

2. As to the hlxo.1 aiih fjiTi^JoXwr, ffy^^oXa means treaties which 
independent states make with each other to define the conditions under 
which citizens of either may sue or be sued in the courts of the other. 
See Harpocr. s. v, and [Dem.] 7, 9, which Prof. Goodwin interprets in 
accordance with the views of Reiske, Jakobs and others, as is set forth 
in a note on p. 12. When foreigners were defeated before an Athenian 
court in a suit with an Athenian, an appeal could be had to a /tdxtj 
JxxXiyfoj, ** a city of appeal," not to the courts of the country of the 
defeated party, as has been supposed. In the time of Philip, however, 
Athens seems to have exercised the right of the stronger, and to have 
reserved to herself the right of "confirming*' all decisions of foreign 
courts which affected her own citizens. Where there was a/toxt^txxxjyroj 
provided in the flv/ij3oXa, the xvpwdij reserved by Athens may have been 
merely the process by which a judgment could be carried on appeal to 
the foreign court ; when there was no such court, it gave Athens the 
right to "i'eto. This construction depends, however, on the interpre- 
tation of the oration De Halonneso, /. r., a passage which is discussed 
at length. 

3. The 5txat flrv/ii3oXo(ot of Thuc. I. 77 are not identical with the 
hixa.1 ttrto dv^it/SoXtov, as has been maintained by Curtius and others, 
and in support of the view taken by Boeckh and Grote that hlxat, 
erv/i^oXaiat are "suits relating to contracts" or "business suits," 
Prof. Goodwin cites two passages in Aristotle's Politics never yet 
adduced, which he considers conclusive — III. i, 10 and II. 5, 11. 
These results are now applied to the passage of Thucydides under 
discussion — i. 76, 77. 

Article II. — Two German Scholars on one of Goethe's Masquerades 
By Franklin Carter, Professor of German in Yale College, 

An elaborate comparison and balancing of the views of Wilmanns 
and Scherer as to the originals of the characters represented in " Das 
Jahrmarktsfest zu PlundersweilernJ'^ 

In the course of this paper the relations of Goethe to Leuchsenring, 
the Mercks, the La Roches, Herder and Wieland are discussed, and 
so what were else a disconnected farce is filled, even for us, "with 
th^ brightness and vigor of a great mind at play." "What" then 
"must have been the delight with which the initiated few noticed 
the sharpness of the hits and discerned the skill with which they 
themselves and other well known personages were woven into a some- 
what organic whole ! " 



Prof. Carter closes his article with the expression of the hope that 
"by and by other and nobler creations of Goethe, as yet unknown in 
their genesis will disclose the roots of their being." " We shall then 
admire the characters no less, but the master stillmore, as it becomes 
more plain that nothing in human nature of sweetness, or grandeur, 
or ugliness escaped his searching eye ; that the most diverse elements 
were happily united in his poetical fabrics ; that his characters are so 
near and dear, because he ruled nature and transmuted the sweets of 
her every flower into honey for the cold, dull winters of a more prosaic 
time." 

Article III. Geddes^ Problem of the Homeric Poems, By L. R. 
Packard, Professor of Greek in Vale College, 

Geddes makes almost the same division of the Iliad that Grote 
does, and the arguments in support of his theory belong to the same 
general class. Still in the form which it takes and the concessions 
it demands, it is virtually a new theory. Grote rejected from his 
original Achilleid, Books II-VII, IX, X, and possibly also XXIII 
and XXIV. In addition to these, Geddes rejects the speech of Nestor 
in XI (670-806), the description of the shield in XVIII, and the last 
hundred lines or so, all that follow the death of Hektor, in XXII. He 
goes through the poems with a series of tests, and with each one finds 
these portions of the Iliad differing from the rest and agreeing with 
the Odyssey. All these parts of the Iliad, then, he regards as an 
addition made by the same poet who wrote the Odyssey, and so he 
calls them the Ulyssean books, the rest being the Achillean. The 
poet of the Achillean books knows Thessaly and the adjacent country; 
the poet of the Ulyssean books and of the Odyssey seems to have 
lived in Asia Minor. The one favors Achilles, the representative of 
the old Aeolo-Dorian stock, the other Odysseus and the heroes 
of southern Greece. To his theory Professor Geddes applies the 
test of character-drawing, theology, psychology and ethics, manners 
and customs. This Professor Packard considers the most valuable 
part of the book. "It is full of interesting observations and nice 
distinctions, and bears witness to minute and laborious study on the 
part of the author. Original is the observation that the horse is pre- 
eminently the favorite animal of the Achillean books and the dog is 
disparaged, while in the Ulyssean books and the Odyssey this relation 
of the two animals is reversed." 

Professor Packard then criticises the method followed by Mr. 
Geddes : 

1. It assumes the connection of the Ulyssean portions of the Iliad 
with one another and with the Odyssey in time and authorship. His 
data prove at the best that the Achillean books proceeded from one 
stage of society and one locality, and the Ulyssean books with the 
Odyssey from a later stage of society and a different locality. He 
assumes the unity of the Odyssey and ignores wholly the work of 
Hennings, Kirchhoff and others. 

2. In many instances Professor Geddes seems to find his evidence 
only in some single book or passage, or in some two or three only, 
ana then to set it down as a feature of the Achillean or Ulyssean 
portion as a whole. 

3. Professor Geddes ignores too much the influence that the poet's 
subject has upon his use of words and upon his representations of 
life andcharacter — an influence which has long been recognized as 
the cause of part of the manifest difference between the Iliad and the 
Odyssey. 

4. Professor Geddes* theory does not take account of the incon- 
sistencies that run through the whole texture of each of the poems. 
It does not seem to supersede the ^'Kleinliedertheorie^^ in any of its 
forms, but rather to be a possible addition to it, applying to a later 
stage of the growth of the poems. 

Article IV. — Encroachments of firi on ov in later Greek, By B. L. 
GiLDERSLEEVE, Professor of Greek in the Johns Hopkins University, 

In this article Professor Gildersleeve has endeavored to trace the 
gradual extension of the use of ^a/ into the territory occupied mainly 
by ov in the classic time, and has endeavored to show that the later 
use is not purely solecistic, but a genuine germinal growth out of the 
old time, although it is not to be denied that it finally deg^enerated 
into palpable misuse. To show this process Prof. Gildersleeve has 
selected the usage of Lucian, and has traced the development of the 
later use under the various heads of i. ^7 with araii<s of>Uq>Ko.>:«&^?=^- 
tive, 2. hxtfifh 3- Causal ^i^ V^'^^^-^^^^ y.^^v'^^^'^^^^^^'^^'^^ 
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Notes. — Prof. Thos. Davidson shows from Bekker's Anecdota 
Graeca, p. 263, that there was a DTonysion at Marathon. 

A. C. Merriam, of Columbia College, interprets oU'fjjXor, II. II. 318, 
as "invisible," and, with the help of Od. XIII. 169, meets Ameis's 
desire for the identity of " invisibility" with ** transformation." 

A. S. Cook, of Johns Hopkins University, discusses the origin of 
the word weasand^ which he identifies with the disputed word wiisen 
in Konrad's Otto mit detn Barte, and after giving instances of the 
omission of h before / and r, produces proof that k was dropped before 
w also, and that weasandis thus in all likelihood connected with wheeze. 

In Varia, Prof. Thomas Davidson emends a fragment of Korinna, 
a passage in Aristotle*s Metaphysics, and fills a lacuna in Pausanias. 

Reviews and Book Notices, — Prof. C. R. Lanman, of the Johns 
Hopkins University, calls attention to the appearance of Prof. Whit- 
ney's Sanskrit Grammar, and gives a brief characteristic of this most 
important work, with an implied promise of a detailed review. 

Prof. M. W. Humphreys, of Vanderbilt University, says of Clough's 
Study of the Hexameter of Virgil and Study of the Principal Latin 
Rhythms other than the Hexameter, that "the sole merit of these 
essays is that they propose to do away with the too prevalent system 
of sacrificing the sense to the scansion." 

Prof. Thomas Davidson says of Vincent and Dickson's Hand- 
book to Modern Greek that " this is the best work on modern Greek 
that has hitherto appeared in the English language," but after all 
"this is not very high praise." "This little work cannot fail to be of 
great use to persons about to visit Greece or to take up the study of 
modern Greek," but "the authors are capable of writing a much 
better book than they have written." 

The editor, in noticing a Dissertation on the Interpolations of the 
Alcestis and Hippolylus of Euripides, by Dr. J. H. Wheeler, late 
Fellow of the Johns Hopkins University, while giving no assent to 
Dr. Wheeler's positions, accords to him an unu.sual acquaintance with 
Euripides, learning, insight, ingenuity and independence. 

Tyler's Lyric Poets is noticed unfavorably. 

Hewett's Frisian Language and Literature favorably. 

The remainder of the first* number is taken up by reports on the 
Revue de Philologie, 1877-79, by Prof. M. W. Humphreys, of Van- 
derbilt University ; on the Anglia by Prof. J. M. Garnett, Principal 
of St. John's College, Annapolis ; on the Revue Archdologique^ by 
A. D. Savage, of the Metropolitan Museum of Art, N. Y.; on Hermes^ 
bv E. G. SiHLER. of New York ; on the Athenaiouy by Prof. 
l^HOMAS Davidson ; on Fleckeisen's Jahrbiicher^ by E. G. Sihler ; 
on Mfumosyne^ by Prof. C. D. Morris, of Johns Hopkins University; 
and on Romania^ by Samuel Garner, of Johns Hopkins University. 
To these is appended a List of Periodicals at the command of the 
Journal of Philology, and the number closes with a record of recent 
philological publications, American, British, French and German. 



Afmeriean Chemical tToumaL Edited by Prof. Remsen. 
Vol, I. No, 6. February, 1880. 

Article l.—A Afethod for the Proximate Analysis of Plants, By 
H. B. Parsons. 

In studying the processes of plant life, it is important to be able to 
determine, as accurately as possible, the chemical composition of the 
various parts of the plant at different stages of its growth. It is very 
difficult at present to make such determinations, for the material to be 
dealt with is extremely complex, and the methods of analysis applicable 
for the purpose are very imperfect. The author has attempted to 
bring together in one scheme all the best methods now known for the 
analysis of plants. He says: '* If the present scheme shall serve merely 
as an example, to be improved upon as discoveries multiply, it will at 
least have served to stimulate to the more thorough study, this side the 
Atlantic, of a much neglected, yet very important, branch of analysis." 

Article 11. — On the Estimation of Phosphoric Acid as M amnesic 
Pyrophosphate, By F. A. GoocH. 

In the course of the elaborate investigations on the complex 
inorganic acids by Dr. Wolcott Gibbs, numerous accurate determina- 
tions of the phosphoric oxide of phosphotungstates and phosphomo- 
lybdates became necessary. This led to a revision of much of what 
had been previously publisjied concerning the determination of phos- 
phoric acid as ammonio-magnesic phosphate and estimation as mag- 
nesic pyrophosphate. The present paper contains an account of a 
Ion? series of careful experiments undertaken by the author, the 

are of permanent value to analytical chemistry. At 
T a summary of the results is given, and this serves 
the best set of rules for the accurate determination 
nder the conditions usually met with. 



Article III. — Laboratory Notes, By Arthur Michael. 

I. — On Mono-Ethylphthalate. This substance was obtained by 
treating phthalic anhydride with absolute alcohol, the reaction being 
similar to that used for the preparation of mono-ethylsuccinate by the 
action of alcohol on succinic anhydride. The product has acid prop- 
erties, yielding salts of which the barium and silver salts were pre- 
pared and analyzed. Treated with phosphorus trichloride, the acid 
does not yield the corresponding chloride, but phthalic anhydride. 

2. — On a new Formation of Ethyl-Mustard Oil, A small quantity 
of ethyl-mustard oil was obtained by treating ethyl iodide with mer- 
curic sulphocyanate. This reaction is similar to those involved in the 
formation of carbamines from cyanides, and of nitro-compounds from 
nitrites. The two latter reactions, however, are particularly easily 
effected through the silver .salts, whereas, in the case of the mustard- 
oil, the silver salt of sulphocyanic acid does not answer the purpose. 

3. — On the Preparation of Methyl Aldehyde The method rec- 
ommended which, according to ths author, yields almost the theoretical 
quantity of an aqueous solucion of methyl aldehyde, consists in treating 
monochlormethyl acetate with water. The reaction is expressed thus : 

CH,C1 — O — OC — CH, + H,0 = CH,0 + C.H*©, -f HCl. 

^,—On the ''^Migration of Atoms in the Molecule '^^ and Heimef's 
Chloroform- Aldehyde Reaction. 

This paper presents a discussion of the subject described in the 
title. No new facts are brought forward, but some novel views are 
contained in the paper which may serve to throw light on the subject 

Article IV. — On the Oxidation of Substitution Products of Aromatic 
Hydrocarbons : — On the Oxidation of Orthotoluenesulphafnide. By 
Ira Remsen and C. Fahlberg. 

This is the fourth of a series of papers describing the results 
reached in the investigations on the subject described in the 
general title here given. The object in view is the determination 
of the influence exerted by the position of the substituting 
groups upon the oxidation phenomena. There are two products 
formed when orthotoluenesulphamide is oxidized with potassium 

permanganate, viz: benzoic sulphinide, ^'^^XSONH' ^"^ ortho- 

sulphobenzoic acid, ^*^*\ so'h ' '^^^ former of these is the sweetest 
substance known. In its chemical structure there is a certain similarity 
to the structure of the compounds of the indigo group. Treated with 

bases it yields salts of orthosuiphaminebenzoic acid, C^^^^^^*^ • 

Benzoic sulphamide can be transformed into orthosulphobenzoic acid 
by heating it with water to 150°; and the latter can be easily recon- 
verted into the former by treating it successively with phosphorus 
pentachloride, ammonia and hydrochloric acid. 

Article V. — On an Unusual Case of Electrolysis. By J. W. 
Mallet. 

The plates of a galvanic battery of Smee's construction having 
accidentally fallen into the sulphuric acid co^itained in the cells, they 
remained unnoticed for two or three days. On examining the plates 
it was found that one of the sheets of thin platinized silver-foil was 
very considerably thickened by a layer of metallic zinc. In this par- 
ticular cell the acid had doubtless first become completely converted 
into zinc sulphate, in which subsequently, the circuit being closed by 
the loose contact of the terminal wires, the chemical action of the 
battery had transferred itself from hydrogen sulphate to zinc sulphate 
and metallic zinc was electrolytically thrown down from the strong 
solution of the salt. 

Brief Review of the most important Changes in the Industrial 
Applications of Chemistry within the last few years, (Continued). 
This is a continuation of Professor Mallet's report, which was beeun 
in the first number of the Journal. In this instalment, under the 
head of Minor Chemical Manufactures, there are summarized the 
latest developments in connection with the manufacture of iodine 
potassium iodide, bromine, phosphorus, carbon disulphide, arsenic 
acid, oxygen gas, methyl alcohol, methyl chloride, ethyl alcohol, ether 
and chloroform, chloral hydrate, glycerine, benzoic acid, salicylic acid 
the alkaloids, &c. Under the head Mechanical Applications 0} 
Chemical Manufactures in General, a number of recent improve- 
ments are briefly considered. 

The remaining portion of this number is made up of Notes 
under which appear A new Form of Absorption-Apparatus for use 
in Estimating Ammonia, by F. A. Gooch ; Glucose, by I'^ligot ; 
A'ew Metals ; On Coto Bark and its Constituents ; Transformation 
of Piperidine into Pyridine, 

Finally there is a list of Recent Publications relating to Chemistry, 
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Atnei^ican Journal of Mathematics. Edited by Professor 
Sylvester and Dr. W. E. Story. Vol, II. No. 4. 

Article L — Tables of the Generating Functions and Ground-Forms 
for Simultaneous Binary Quantics of the First Four Orders, taken 
two and two together, Remarks on the Preceding Tables, By J. J. 
Sylvester. 

The title of this paper sufficiently explains its contents. The gene- 
rating functions, besides leading to the fundamental in- and covariants, 
afford the means of determining all the equations of a given order and 
degree that can be formed between them. The tables of fundamental 
forms contain the results previously arrived at by the German invari- 
antists, but corrected of errors which their enumeration contains, as 
regards cubo-cubic, cubo-quartic and quarto-quartic systems. 

Article II. — A New General Method of Interpolation,— 'By Emory 
McClintock. 

This is an exposition of a new method of interpolation, " apparently 
both easier to prove and easier to work " than the methods of Lagrange 
and Newton, for the general case where the values of the argument for 
which the function is given do not form an arithmetical progression. 
The formula is the same as in Newton*s method, the difference lying 
in the manner of obtaining the coefficients. " The amount of labor 
required in both cases is the same, but the strain on the attention is 
lessened by employing a more symmetrical formula. The work done 
is more mechanical, and therefore easier." An example is worked out 
by the new method. 

To this paper is appended a N^ote on the Demonstration of Certain 
Formulae for Interpolation, relating to two developments attributed to 
Stirling, and hitherto demonstrated only by the method of generating 
functions. 

Article III — A Certain Class of Cubic Surfaces Treated by Quater- 
nions, By A. B. Chace. 

At the close of this paper the author says, " In the preceding pages 
I have attempted to classify very briefly some of the various families of 
the central cubic surfaces, and have suggested only just enough of 
their properties to enable one partially to conceive of their several 
shapes, using only the more simple of tne quaternion methods." 

Article IV, — On the Ghosts in Rutherfurd s Diffraction-Spectra, 
By C. S. Peirce. 

Deduction of formulae to determine the positions of the so-called 
" ghosts," or repetitions of the principal spectrum, due to a periodic 
inequality in the ruling of Rutherfurd*s diffraction-plates. Appended is 
a comparison of the theory with observations. 

Article V. — On a Theorem for Expanding Functions of Functions, 
By Emory McClintock. 

An extension of ** Salmon's theorem," so-called, to the case of non- 
algebraic functions. A foot-note hy Professor Sylvester calls attention 
to the fact that this name was assigned by him to the theorem, with- 
out consulting Dr. Salmon, in error, and that it is probably due to 
Chev. Fak de Bruno. 

Article VI,— Preliminary Notes on Mr, HalPs Recent Disco^'ery, 
By H. A. Rowland. 

A preliminary approximate application of the results of Mr. HalPs 
discovery (announced in the preceding number of the Journal) to Max- 
well's theory of light, and especially to the phenomenon of the rotation 
of the plane of polarization in a magnetic field. 

Article VII, — On Certain Ternary Cubic-Form Liquations, By J. 
J. Sylvester. 

Chapter i. — On the resolution of numbers into the sum or difference 
of two cubes. 

Section i, containing the "Proem," appeared in the preceding 
number and contains a summary of some of the principal results to be 
established in this chapter. 

In the present number is published an Excursus on the Divisors of 
Cyclotomic Functions, under 3 titles. 

The First Title gives the complete theory of the divisors ot cyclo- 
tomics of the first species, /. e, of the functions which contain the 
primitive ^th roots of unity, k being any given number, called the 
index of the function. 

The prime divisors are separated into two classes, extrinsic, which 
do not divide the index, and intrinsic, which divide the function and 



its index. The former are shown to be all primes of the form ///>&+ i, 

and it is proved that any power of such a divisor is a divisor. On the 

other hand, except when it is of the form ^ p^ no intrinsic divisor 

exists ; but when k is of that form, p, but no power of /, is a divisor 
of the cyclotomic. 

Under the Second Title iht theory of cyclotomics of the second species 
(conjugate class) is fully developed. Such functions have for their 

roots p + -, where p is a prime ^th root of unity. The same division 

into extrinsic and intrinsic divisors is made as in the former case, and, 
as in that case, every power of an extrinsic prime divisor is itself a 
divisor, but no higher than the first power of an intrinsic prime divisor, 
when any such exists, is a divisor. 

Every prime extrinsic divisor is proved to be of the form mk + i. 
The condition of the existence of an intrinsic divisor is shown to be 

conditional on k being of the forrt ^ pi ip being a prime), and when 

that condition is fulfilled p is an intrinsic divisor. 

Under the Third Title, cyclotomic functions of non-conjugate classes 
of the second species and of any class of the higher species (func- 
tions, that is to .say, whose roots are linear combinations of any 
assigned number of the k\\\ roots of unity) are discussed, and 
examples furnished of the applicability to them of similar laws to 
those which govern the two sorts previously treated ; but this portion 
of the theory is not reduced to apodictic demonstration, nor is the law 
of the intrinsic divisors worked out. 

This very large theory took its rise in the necessity of proving that 
no prime except of the form 18 w i i could be contained as a divisor 
in the function ;r"+ ycy^+y* which is a cyclo-quantic of the second 
species (conjugate class) to the index 9. 

With the aid of this fact, in Section Two (Title One) it is demon- 
strated that certain numbers and classes of numbers (containing no 
other prime factors except 2, 3 or of the form 18 ;/ + 5 or 18 « -f- 11) 
arfe irresoluble into the sum or difference of two cubes. Of the four 
most general classes contained in this theorem, certain particular 
cases only (discovered by the Abb^ Pepin) were previously known. 

In that part of the article called N^ote to Proem the author, in 
order to explain a seeming contradiction, has occasion to consider a 
triangle at the same time in- and ex-scribed to a certain special cubic, 
and is thereby led to consider the theory of triangles in- and ex-scri- 
bable to a cubic curve in general. He proves the existence of 24 such, 
(only a certain number of which are real), and explains their relation 
to the nine points of inflexion. The number of in- and ex-scribed 
polygons of any given number of sides is also fully determined. 

In another part of the note he gives an elementary method of 
determining the conditions of 2 and 3 being cubic residues to a given 
number, the result being referred to in the Proem and required for 
ulterior use in the memoir. 

A similar method might be employed and would be the briefest for 
determining the condition of — 2 or 2 being a quadratic residue. 

Article VIII, — A Quincuncial Projection of the Sphere, (With a 
Plate.) By C. S. Peirce. 

A new projection of the sphere, useful for cartographic purposes. 
It possesses the following properties : 

1. The whole sphere is represented on repeating squares. 

2. The part where the exaggeration of scale amounts to double that 
at the centre is only 9 per cent, of the area of the sphere, against 13 
per cent, for Mercator's projection, and 50 per cent, for the stereo- 
graphic. . 

3. The angles are exactly preserved. 

4. The curvature of lines representing great circles is, in every case, 
very slight, over the greater part of their length. 

Article IX, Notes on the Gem Puzzle, By W. W. Johnson and 
W. E. Story. 

In these notes, which, it is hoped, will be intelligible even to non- 
mathematical readers, are proved the impossibility of solution of the 
puzzle in certain cases, and the possibility of solution in all other 
cases ; a method being given for the solution when one is possible. 
The results apply to a square or rectangular board with any number 
of rows, anv number of columns, and a number of counters one less 
than that of squares on the board. It is also proved that, in the ordi- 
nary form of the puzzle, /. e, with a square board of 16 spaces with 15 
counters, when a solution is possible with i in a given corner, it is 
also possible with the i in the opposite, but not in either adjacent 
corner ; while on a square board of 25 spaces with 24 counters, if a 
solution is possible with the i in a given corner, it is pos&ihW'^Vsicv'^'?:. 
I in either corner, and therefore^ it ivov. ^^^'^-^^^xo?^^^'^^'^^ -^.^-^^-^v 
corner, it is tvol ^o^^WA^ ^X "a^. 
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Studies froin the Biological Laboratory. Edited by Pro- 
fessor Martin. Vol, /. Part 2. 1879-80, 

A considerable portion of the results of the original investigations 
carried on in connection with the Biological Department during the 
past academic year (1878-79) are here collected: the remainder, con- 
taining the results, in original work, of the Chesapeake Summer 
Laboratory, will be published immediately. 

In Part 2 of the Studies from the Laboratory there are seven papers, 
some reprinted from the Journal of Physiology, in which they first 
appeared, and others now published for the first time. 

L The first article, by Prof. Martin and Mr. Hart well, settles a 
point long disputed in physiolog}*, viz : whether the internal inter- 
costal muscles are inspiratory or expiratory. 

Lying between the ribs and covered by the external intercostals the 
function of these muscles is by no means easy to decide. When one 
contracts it will approximate the two ribs to which it is fixed, but 
whether this approximation is attained by raising the lower (inspira- 
tion), or depressing the upper rib (expiration), is not easy to get at. It 
will depend on the relative fixity of the two, and this in turn upon the 
relative force with which a large number of other muscles attached to 
the ribs are at that moment contracted. Hence, argument from the 
relative stability of the ribs in the prepared skeleton, or from observa- 
tion of the results of contraction of these muscles when others in their 
neighborhood have been removed, or when these others are not work- 
ing as they normally do in breathing, is quite inconclusive, and in fact 
every possible view of the use of the internal intercostals has been 
put forward and sustained by observations defective in some one or 
more of the above respects. The authors, despairing of exposing the 
muscles and at the same time preserving the normal statical condition 
of the chest wall, went to work by another method. The breathing 
muscles are all co-ordinated from a nerve centre in the medulla : 
all the inspiratory work together and all the expiratory; and the 
method adopted was to take an undoubted inspiratory muscle (the 
diaphragm) and see if a bit of intercostal muscle isolated from the rest 
of the body except for its nerve, which placed it in connection with 
the spinal cord, contracted together or alternately with the diaphragm, 
the movements of both being recorded on the same vertical line on a 
travelling sheet of paper. They found that when the animal breathed 
t^e muscles in question contracted at the same time as the diaphragm 
5^ d were accordingly undoubtedly muscles of inspiration. 

II. The second paper, by Dr. Ott, deals with some points in the 
physiology of the spinal cord, especially with the localization of the 
sweat centres in it for the posterior limbs and of the centres which 
bring about vascular dilatation in the same regions. 

The paths taken in the cord by certain sets of nerve fibres are also 
discussed. Goltz of Strasburg some time ago found that when the 
cord was divided in the cervical or dorsal region certain sphincter 
muscles no longer kept up their natural state of tonic contraction, but 
exhibited rhythmic contractions alternating with relaxations. The 
causation of this phenomenon is still obscure. Dr. Ott finds it in cer- 
tain other sphincters, and that the fibres controlling the rhythm and 
converting it into a steady contraction run in the lateral columns of the 
spinal cord. The centre in which thfey originate seems to be in optic 
thalami. 

III. Dr. Sewall contributes the third paper, which deals with some 
of the phenomena of muscular contraction, his experiments being 
carried on by means of the splendid and unique myograph possessed 
by the University. 

When a single electric shock (stimulus) is sent through a muscle or 
its nerve, the muscle responds with a simple contraction or a " twitch." 
When a number of shocks are sent in at intervals of not less than one- 
tenth of a second the muscle remains in a state of steady, permanent 
contraction (a compound contraction), which is also greater in extent 
than the twitch ; in other words, a number of simple contractions are 
summated and also fused together. Dr. Sewall endeavored to find 
what was the shortest interval between two electric stimuli which 
would give rise to a summated contraction : he finds it is one-thous- 
^indth of a second for a frog's muscle ; that the greatest summation 
es place when the shocks succeed one another at intervals of 0.048 
«nas, and that complete fusion of the twitches due to two shocks, so 
he compound contraction lost all trace of its complex character and 
ecordea as one unbroken curve, took place when the stimuli were 



0.026 seconds apart. Important observations were also made as to 
the influence of one stimulation of a muscle upon its behavior when 
subjected subsequently to another ; and it was shown that this element, 
the time between successive stimuli acting upon it, is an extremely 
important one in determining how much work can be got out of a 
given muscle. 

IV. The fourth paper, by Dr. Christian Sihler, deals with heat 
dyspnoea. 

When an animaPs temperature is raised it breathes faster and 
more laboriously, and the cause of this has not only a pliysiological 
interest as tending to throw light on the theory of respiration, but a 
pathological one with reference to the quickened respiration of febrile 
diseased conditions. The view previously held, based on experiments 
carried out by Goldstein in Fick^s Laboratory at Wurzburg, has been 
that the warmer blood circulating in certain parts of the brain excited 
the breathing ner\'e centres there to greater activity. Dr. Sihler 
shows that Goldstein's experiments are inconclusive and his deductions 
erroneous: the phenomenon being really due to the stimulatioa of 
cutaneous sensory nerves by the heat, and these in turn reflexly ex- 
citing the respiratory centre. 

The fifth paper, by Prof. Martin, describes a form of time-record- 
ing pen for use in physiological experiments. 

The sixth and seventh papers are morphological. 

VI. The sixth paper, by Dr. Brooks, describes the early stages is 
the development of certain fresh water snails. 

• 

This is an important contribution to this subject, which is at present 
one of the most disputed in embryology, and one ot the most interes^ 
ing as being a main position in the battle-ground on which the o;^ 
nents and supporters of Haeckel's gastrula theory meet. Dr. Brooks^s 
paper deals mainly with the development of the alimentary canal, and 
almost simultaneously with it two papers appeared in Kurope on the 
same subject and have since reached this country. In them Dr. 
Brooks's observations are in the main confirmed. 

VII. The final article, by Dr. Clarke, describes the external 
changes gone through by the embryoes of one of the tailed Amphibians 
(Atnblystoma punctatuni) from the time the eggs are laid until the 
animal gains its limbs, loses its gills and acquires its adult form. 

The paper is preliminary to one on the internal phenomena taking 
place during the same course of development. 

VoL I., Part 4. — 1879-80, will appear immediately. 

It contains two papers by Dr. Brooks embracing the scientific re 
suits of his work at the Seaside Laboratory of the University during 
the past summer. 

The first paper, on the Development of the American Oyster, i$ 
practically the first real contribution to our knowledge of this subject 
and is illustrated by ten plates. It also appears in the Report of the 
Maryland Fish Commission. 

The second paper is a discussion on the significance of the presence 
and absence of a food yolk in the eggs of different Molluscs. 

Vol. I. of the Studies from the Biological Laboratory is now com- 
plete, and contains over five hundred pages and forty plates, as 
follows : 

No. I. 1878-79. 91pp. 4 plates. 

No. II. 1879-80. 125 pp. 12 plates. 

No. III. (Originally published as Scientific Results of the Chesa- 
peake Zoological Laboratory, 1878.) 170 PP- 13 plates. 

No. IV. In press as above stated. 

Separate copies of Parts 2 and 4 can be obtained, at %\ each; the 
whole volume will be forwarded on receipt of $3.50. 

In future the Studies from the Biological Laboratory will appear 
under the joint editorship of Prof. Martin and Dr. Brooks ; the 
former taking charge of the physiological and the latter of the mor- 
phological papers. The parts, which will contain about 120 pages, 
will be supplied separately at $1.50, and the volume of four parts at 
$5. The editors are desirous of making arrangements for exchange 
with other serial scientific publications. 
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Seieniific AfisoetaHon. 

March 3, 1880. 

(1) Professor J. Willabd Cibbs, of Yale College, Lecturer on 
Mechanics, read a paper " On Notations for Vectors." 

(2) Professor Rowland, presented a communication entitled, "An 
Explanation of Magnetic Attraction and Repulsion bjr the Motion 
of a Perfect Fluid," 

A large number of facts stem to ehow that magnetism is a rotary phenom- 
enon of some kind, and this has been recognized for some time by scientists. 
Sir Wm. Thomson has shown thai the magneiic rotation of the plane of 
polarization i>{ light can only be explained by a ical rotation of something 
within ihe magnetic field. At a late meeting of the Association, it was 
pointed out that Mr. Hall's recent discovery also indicated a rotation around 
the lines of magnetic force. 

The present paper considers the magnetic action of electric currents in an 
indefinitely large and homogeneous conducting medium, and shows that there 
can be no magnetic action in such a medium unless the electric currents formed 
f/iuf'^ circuits, or, in other words, unless there is a rotation of electricity. 
Treating the relations of the electric currents and magnetism by means of 
vector potentials, the magnetic force is expressed by the same equations as 
those by which we obtain the velocity of rotation of a fluid in Helmholti's 
theory of vortices. If, then, we conceive of a perfect fluid with a velocity at 
every point equal to. and in the same direction as, the vector potential, then the 
vortex filaments in the fluid will be the lines of magnetic force and the nlalivi 
molioii of each particle with respect to those around it will be the cleciric 
current. The vortex filaments will tend to contract Inngitudinailyand expand 
laleraltv. which would account lur all magnetic attractions and repulsions. 
Maxwell published a somewhat similar Iheory, but he used an "ether" of 
very artificial construction and not a perfect fluid, because he could not think of 



:ls, and that the vortices so produced move forward 10 allow the eleclro- 
inotive lorce to act on fresh fluid ; thus the whole space will be filled with 
vortices by a rotatory action at only one point of the fluid. This theory of 
magnetic action is only considered as one step in the right direction, seeing 
* 18 unexplained. 



that electrostatic i 



Philological AHSociation . 

March 6, 1880. 



1 by Professor C. D. Morris, o 



(1) The principal paper ' 
Xenophon's Oeconomicus. 

This paper gave an account of an edition of Xenophon's Oeconomicus put 
forth by Karl Lincke (>««, 1B79). It was shown that the passagesiemoved 
by him from Ihe traditional text, amount to considerably more than a quarter 
of the whole. The reason which chiefly induced him to make such large 
excisions appeared to be an impression that Ihe discourse of Soctaies with 
Ischomachus, which occupies the latter portion of the hook, is to be regarded 
as the fulfilment by Socrates of his promise to help his friend Critobulus in 
his efforts to improve his estate. It was shown that no such conclusion is 
justified by the words of the dialogue. The chief objections alleged by Lincke 
■gainst the passages he expels from the text were then slated ; and it was 
shown that neither on grounds of consistency and symmetry, nor on ihiise of 
phra-icology and style, is there any adequate reason for sul:jecltng the text to 
such violent and arbitrary mutilation. PasFages were cited from August 
Boeckh and Leonhard Spengel in condemnation of this tendency to dfli'ti^jis, 
which was regarded as far too prevalent among scholars of a certain type. 

(2) Mr. S. Garner read a paper on the So-called "Subjonciif 
Dubilatif,"_;V lie sat/re pas, in the principal cbuse. 

That this single verb should allow a subjunctive construction in this one I 
form can be ju-lified by no principle of French syntax. It was proposed to ' 
take it as an indicative coming directly from li/U. This derivation was sup- I 
potted by the analogy nf/roci/ from frofiius, and riprocht from rfpropium, ' 
So the t/i of I'roven^al sopiha, labiha, represents the palatal i of t<ipi.im. ' 

It can hardly be doubled that the imperatives tacie, sachem and i.iehfi arc ' 
old indicative foims. This consideration, coupled with the fact that there are 
two present patticiples, lachant and savant, makes it highly probable that 
so'i.-eir was one of the numerous verbs of Old French which had two inflections 
for the present indicative, the older coming directly from the Latin, and the 
younger being of purely French formation. 

f3) PltOFESSOK Cook read a Note on Hamlet i. I. 63. 

This paper cj.lled attention to a misinterprelation of the passage, supported 
by the authority of several German commentators and repealed by Schmidt 
in his Shakespeare- Lex icon, under the word sltdiid. It arises from reading 
"pole-axe" fol " Polacks." Schmidt's assertion that "smile" cannot well 
mean "beat" ^r "deleat,'!wasiefuied by the production of teteral Biblical 
examples conlrning "amite" in that tense. 



I (4) Mr. F. G. Allinson proposed a Redislribulion of the Parodos 
of the Vespae. 

The general truth of Arnoldl's arrangement of the Choruses in Ariito- 
I phanes (,Die Chorparlicn bii Aristcphants, tctiiiieh erldiilerl von Dr. R. 
Arnoldt, Liipzig, iS73)«Bems certain; but a redistribution of details in the 
I Parodos of the Veapae is desirable, if not imperative. The following 
' ariangement, as well as that of Arnoldl, observes the ualural demarcations of 
I the changes in metre, cor respond i rig to ihe changes in the parts. A, B, and 
C represent Ihe link-boys; 9, the Coryphaeus. 
I. Verses 239-147 : eight choieulae (iambic tetrameter calalectic). 
Interlude first, v. 247-857 : Coryphaeus and boy A. 
I II. Verses 25S*:7I : eight choteut.-ie (syncopaled telrameler). 
III. Verses 273-290 : eight choreutae (dactyloepiliiles). 



The two choreulae introduced by Arnoldt in the nterlude, v. 247-357, and 
the six choreulae of his "part iv." may then be introduced as follows; 
V. 341, Bi)L^\ovU\ V. 244, 'AWia; v. 263, ^t\,l li\ v. 364, htlmihi j v. 368, 
ov liT^ ; V. 170, 'Axxd fiiK Soxii ; v. 377, xoi rajc' a"* ; v. 285, turi yap. 

The chief reasons for the proposed change are briefly : 

I. In the two by-plays with the boy?, v». 247-257 and 290-317, the sense 
poinls almost certainly to a continuous conversation with 0n« of tlie Choreulae. 

3. According to Arnoldl's own principles, a change of speaker is required 
in some of the verses above indicated and allowed in all. 

3. Arnoldl's order of succession is objectionable ; (•!) Because the Cho- 
reutes who, v. 252, ciifli the link.boy, occupies an inside position (No. 7 in 
figure). As proposed, ihis whole p.irt comes round to the Coryphaeus (No. 
9) to whom a link.boy would naturally be assigned- Other scenic advantage* 
will become evident upon examination. (J) The Choreulae would more 
naturally be made to enter into dialogue with the men at their side than wilb 
those behind them. 

4. It seems less natural that the succession of parts should run along the 
filts, i. e. first the file next Ihe Biarpov and so on, than that the ranks, at they 
successively near the focus o( interest, should carry on the aciion. 

5. The arrangement proposed brings ihe centre of interesi back again to 
the Coryphaeus. 

6. The fourfold division of the Chorus, vv. 334-434, in Ihe Epeisodion, 
strengthens the threefold division in the pait underdiscussion : for Ihe Chorui 
has now faced around towards Udelydeon's house, and ihe succession by file 
becomes of necessity the lransvet>e order. 

The external shape of the Chorus is of course xarci axoixfii throughout. 
(5) Mr. J. W. Brigfit reviewed Earle's Anglo-Saxon PHmer. 

Historical and PoUtical fjr.ienee AnBOcintioii. 

February 20, 1880. 

(i) Dk. H. B. Adams read the principal paper. Land Community the 
Hisi 



It 



c Basis of State Life. 

s shown that the Slate, historically considered, does not rest upon 



Social Contract, but upon a communal basis consisting originally of tribes 
or families united by blood relationship and holding landed property in 
common. From the fundamental fact of Ihe sovereignly of the community 
over its landed possessions, arose the legal idea of Eminent Uomain, by 
which the State can appropriate any land within its limits. That laind Com- 
muniiy, in one shape or another, is the foundation- principle of Stale Life, 
and ihat through the Slate all landed titles come, was shown from the 
following historic examples ; 

( i) The Commonwealths of Greece and Grecian Colonies, which were 

founded upon Ihe principle of landed community. The Greek word for 

people, and D^int, according to Curlius' SliiMtn (vi, 401-16), comes from the 

- ' - — -' - J----":, and refers primarily to the Common Land that 



root (/.i, signifying to divi 
was divided up by lot ; 



which . 



r lest 



(a) The Tribal . 
communal, as was also the division of the Agir Pai/iciis. The Patricians 
were simply an association of old settlers who were oppo.sed lu new comert, 
the Plebeians. The agrarian controversies, which fill Roman history, have 
their exact counterpart in the liistury of many New En(>land Towns, where 
the Commoners opposed the claims of new comers to a share in the Common 
Lands 
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(5) The Towns of New England and the Local Self-Government of 
America, which are simply the outgrowth of old Saxon ideas, preserved in 
England throaghout the Middle Ages under the very heel of Feudalism ; 
' (6) The American Union, based primarily, not upon Articles of Confedera* 
tion, but upon the common desire of the American Colonies for united terri- 
torial independence of Great Britain and for Local Self-Govemment in 
States, and, secondarily, upon the common relation of the individual States 
to the Western Lands, acquired by the Revolution and ceded to the Old 
Confederation at the instance of Maryland (see F^yid Publication, No. IT, 
Md. Hist. Soc.), thus founding a really National Commonwealth and a per- 
manent Territorial Union before the Constitution of 1787 was adopted. 

(2) Lee Sale presented a minor communication on The Origin of 
Italian Municipalities. 

It was shown that the Italian boroughs were not the ]>erpetuation of Roman 
munidpalties, but were purely of Germanic origin. The Roman Curia of 
the fifth century was a worn-out institution, an instrument of slavery rather 
than of government, and could not have furnished the life-giving principl#of 
the energetic mediaeval borough. The names Consul^ Curta^ &c., which seem 
to connect the Italian cities with Rome, are really the expression of institu- 
tions quite new. The boroughs owe their power and liberty to the union of 
the nobility with the superior class of tradesmen. 

(3) Edgar Goodman reviewed Laveleye's work on Primitive Prop- 
erty, with special reference to the history of the Swiss Almends or 
communal associations. 

Uri, Claris and Valais were taken as types to explain how the Commoners 
enjoy their privileges in the various Cantons, and many striking parallels 
were indicated in the local government and usages of Switzerland and New 
England. The social and economic position of the Swiss mechanic was 
compared with that of the English workman, much to the advantage of the* 
former. 

Mathematical Seminar^h 

February 18, 1880. 

(1) Mr. Mitchell ; On a Completion of Fermat's Theorem. 

When no restriction is put upon x in the congruence x ^ ' ^ R (mod, 
M)i Ji was shown to have 2" different values, n being the number of unequal 
prime factors in Af, and t(M) being the number of numbers less than and 

prime to Af. 

First : If two numbers contain the same set of unequal prime factors in 
common with a modulus 3/, they give the same value of /f. Since there are 
2** classes of numbers when classified in this way, K can not have more than 
2* different values. 

Secondly : Since x*^ x (mod. M) has 2» unequal roots, H has exactly 2* 

values. 
These values of -^ occur in pairs, mutually conjugate with respect to i*/+l. 

Calling the g. c. d. of /^ and iV; 5, /? = 1 {mod, — ). 

The two theorems, x^^ ^ — /? {mod, A/), and /? ^ 1 (mod, _) become the 

Fermatian theorem in the special case of 8 = 1, for then ^ = 1. 
jP* (**)—. ^4 = O has 2 tT- ] roots, where = 6, or any divisor of 6 

that contains all its unequal prime factors. 

(2) Mr. Hathaway: On Generalized Forms of Trigonometrical 

Ratios. 

. The ratios of the sides of a triangle (paying attention to their directions as 
well as to their lengths) are determinate functions of the angles. These 
functions are periodic in each variable, with period 2^, 1. ^., / («> «) 
«. ^ (tt -|_ 2r/t, — a + 2sh), Iffthe added to «, or to a, or to both, which 
reverses the directions of corresponding lines, then in each case a corres- 
ponding four of the 3 X 2 X 1 = 6 ratios of the sides change sign or are 
semi -periodic for the period H, and the other two remain unchanged, or are 
periodic. If a be changed to — a, w to — u, which is equivalent to a semi- 
revolution of the triangle about the side common to w and a as axis, no 
change is made in any of the ratios, 1. e. /(«, o) =/( — w, — o), or / (m, a) 

is an even function. Selecting, in the triangle AOB, <AOB = 0.1'^ OA ~ "> 
we may name the different functions as follows : 

OA / X r "I ^^ • / \ s'*^ . 1 

_ = cos («, a) l^or cos «a J , ^ = sm (», *)»—"=» tan, — = esc, 

— ss sec, — «= cot. 
cos tan 

The lines OA^ OB, divide the plane into four compartments similar to 
quadrants. E, g,^ cos (m, o) = 1, cos (m, «) = 0, cos («, n) =» — 1, 
cos (m, /t + «) == 0, cos («, « — a) = sin («, a), &c. With these . lines as 
axes, the cosine and sine are the x and y coordinates of the extremity of 

p «a 1 ; thus sin* -4- 2 cos f — , m] cos sin -f- cos' = L 



Other formulae are: sin («, — a) = — sin («, a), Kin*(o, a) + cos («•, 
cos («, — a) = 1, sin («, a) »= esc (o, «), cos (**, a) = — cot (a, m), sin (o, a) 
sin (d, o) sin a . sin (^, w — o) sin (u — a) 

sin (0, u) sm M sm (9, ca) sin u 

cos (w, a -f- /?) = cos («, a) cos («, /3) — sin (w, a) sin (», /3), 

sin (« a — /?) = sin («, a) cos (w, /?) — cos («, a) sin (», /?)» 

cot (o + ,3, «) = CSC (a, «) CSC (.?, «) — ct (a, «) ct (/?, «), 

CSC (a — /3, «) = ct (a, «) esc (,.?, «) — esc {<», «) ct 0^, «). 

The analytical formulae of oblique axes are rendered very similar to tii 
of rectangular axes by the use of these generalized functions. 

Dr. Story remarked that Unverzagt in his work on " Gamiomeiru 
Quaternionen " has developed this theory. 

(3). Dr. Story : On Volumes and Surfaces of n-Dimensio; 
Spheres. 

An if-dimensional sphere is that portion of an n-dimensional space wh 
is the locus of all points lyin^ between a fixed point, the^rentre of the sphc 
and the points (whose locus is »-l -dimensional) which are at a constant < 
tance r from the centre. The (»-l)-dimensional locus is the surface of 
sphere and r is its radius. I'he measure of any portion of M-dimensio 
space is the ratio of the number of points contained in it to the nurobei 
points in the n-dimensional cube whose edge is the unit of length, 00 
hypothesis that the points are equal Iv distributed throughout the portiom 
space in question. A no-dimensional space cannot be divided ; the meas 
of a portion of space made up of no-dimensional spaces is the number of si 
spaces of which it consists. 

Let V r"' and S r"^ be respectively the volume and surface of an i»-dim 
sional sphere (or, better, circular figure) of radius r. Let p »■ V^*ZI3r* a 

^=sin > ; then p=r cos > and V*^"^=2r/"Vp*"'\dx— 2 r r Vp^*^'* cos >. . 
Thus, assuming V j;> « ^. r *, by means of the formulae 

7"p«-.dx«r-+^/co»^- + >>.d>«|^^^ .^^ 

we find V «) = 4 ^ . r», V («) « } . it «.r(<) , V/w « ?L . ^ » ^ 

Practically a simpler method is to assume V/"> « C («> . r^ , where C * 
a numerical coefficient depending only on n. 
Then we have \n 

Cl") = 2C('«-»)y'cos*></>; 
thus 

2.4.6...(2«) 2 "- "'' 3.5.7... (2«4 



I. e. 



n 



2ft 



-r.C(«— 1); 



but C*=ft, C'= ^/t, hence 



. rt^, C^'"+')= 



2/1 +1 

2«-f I 



1 . 2 . 3 ...«•' " 1 . 3 . 5 . . . (2«4- I) • 

These formulae give by analogy, Ci®> = 1, C^') = 2.* 

It is easy to prove that the volume of an //dimensional triangular pyrao 
better, triangular figure) is one wih of the volume of the triangulau prt 
having the same base and altitude, 1. e. is measured by one «th of the prodi 
of its base by its altitude. Now any //-dimensional sphere may be divid 
into an infinity of //-dimensional triangular pyramids having a common ver 
at the centre of the sphere, their bases in its suiface, and for their coma 
altitude the radius of the sphere. Hence, the volume of the sphere is one 1 

of its surface multiplied by its radius, i,e. V/") = - Sr^"> , or S/*) = - Vrf* 

^ jr 

Thus 



S,(2n)= 



1.3.5. ..(2«— l)* 



1.2.3... (//—I) 
For 6 or less dimensions we have then 

// =0,1 ,2 ,3 ,4 ,5 

V/-) = 1 , 2 . r , ^. rV, I /t . r3, Jrt' . r*; ^8^ „ _ ^ ^ , ^ 

S/^) = , 2 . 2/< . r, 4 /< . r« , 2/t« . r» , J rt' . r« , ^» . r». 
The formulae 



fC^J 



,6 
1 k* .r* 



s;.'") 



3.5.7... (2/1— 1 ) 
\i2n-ir 2 . 4 . 6 ... (2/1 —2) 

Or ^r 



Si^" + '» 2.4.6 

= 2. 



r 



(2«) 



1 . 3 . 5 . . . (2« —1)' 



of which yjj^ = ^,~-j= 2, are special cases, are interesting as being the g 

r r 

eralization of the fact that the area of the surface of a thxee-dimensio; 
sphere is four times the area of one of its great circles. 

* It should be noticed that the one-dimensional circular figure is a straight 1 



whose length is Y^'^ « 2r, and whose surface is the pair of points meas^'srsd bj B^ 



Su 1 
J- 



-k . 



Al^KJL, 1880.] 



UNIVERSITY CIRCULARS. 



49 



Marcli 17, 1880. 

(i) Professor Sylvester, On the Triangles in- and ex-scribable 
to a General Cubic Curve. 

The general cubic being thrown into the form xy^ +>'«' + «Jf* + mxyz = o, 
the lines jr = o, y = o, s = o will constitute an in- and ex-scribable triangle 
to the curve. The number of such was stated to be 24 ; consisting of 12 pairs 
of Conjugates, each pair being in triple-perspective position with respect tu 
€ach other, and the centres of the perspective projection being three collinear 
points of inflexion. Accordingly, the twenty-four triangles will consist of 4 
groups of three pairs of conjugate in- and ex-scripts. The law for the number 
of polygonal in- and ex-scripts, with any assigned number of sides will be 
found stated in No. 4, Vol. II, of the American J our fuil of Mathematics. 

(2) Mr. Mitchell: On Binomial Congruences (Second paper). 

For the prime modulus, «, x^^R (mod. a) has a + 1 roots, where a is the ^ 
g. c. d. of n and f (a). R means a totient-residue and has here two values, 
O and 1 . X° = (rood, ab) has (a-|-l) (/^+l ) roots, and so on for moduli, abc^ &c. 

A'" s R (mod. rt*) has a -f- «*~^Q roots. P(j) denotes the number of in- 
tegers in -. plus one, if there be a fraction. R has two values, and 1 ; for 
A' = 1 the congruence has a roots ; for .^ = 0, fl'""''(^) roots. 

Then x^=R (mod. d^lf^c^) has (o + a«-P(^) (.^ + *i-»*(f) (y -f c»'-''(^) 
roots, and the different terms of the expansion give the number of roots for 
the 2™ separate values of R^ m being the number of different prime factors in 
the modulus. 

If one of the prime factors of the modulus, as <z, = 2, 1 being greater than 
2, the a of the formula must be multiplied by 2 when it is greater than unity. 

The first part of the theorem in respect to prime moduli given, for instance, 
in Serret*8 Cours D'Algibre Suph-ieure, Art. 310, can be generalized as follows : 

Denoting by x(M) the period of the modulus M, if x ^ {, (mod. M)^ then 

«(M) 

^ d — R (mod. M), $ being any divisor of x(M). The reciprocal is not true 
in general, xxt^)— R ~ can be written (x^ — R) (x^* -f R) = 0, since 
R = R« (mod. M ). The quadratic residues of M arc all roots of x*-^ — R — 0, 
therefore all the roots of x-j 1- R ^ 0, are non-quadratic residues. Some 

of the fioH-residues may be roots of x— — R = 0, and some may be roots of 

neither of the two latter congruences) but of their product. 

Other theorems for prime moduli can be generalized for any modulus. 
[For proofs, &c., Sec Journal of Math. Vol. Ill, No. 1], 

(3) Mr. Stringham : On Rotation in Four-dimensional Space. 

The rotation of a particle, or point, about a plane in four-dimensional 
-space may be defined as such a motion of the particle that a radius vector 
drawn from a fixed point in the plane to the particle shall always remain con- 
stant in length and perpendicular to the plane. 

If this radius vector be drawn perpendicular to the three-dimensional flat 
space in which the given plane is situated, since it is perpendicular to every 
Jine in that space, the plane may be rotated in that space, about the foot of the 
radius vector and still remain perpendicular to it ; or, since the perpendicu- 
larity of the line to the plane depends on their relative positions alone, the 
line may also be rotated^ about the fixed point in the plane (the plane being 
£xed) in some other particular space of 3 dimensions than the one before con- 
sidered and still remain perpendicular to the plane ; that is to say 

Theorem I : A rotation about a plane in four-dimensional space is equiva- 
Jent to a rotation about a point in three-dimensional space. 

From this theorem it follows as a direct consequence that ''if a fourth- 
dimension were added to space, a closed materia! surface could be turned 
inside out without either stretching, or tearing." [See Professor Newcomb's 
Note in Amer. Jour, of Math., Vol. I., No. 1, p. 1.] For a material point on 
one side of the surface will reverse its aspect on being rotated to the opposite side. 

Theorem II : The four-dimensional surface generated by the revolution of a 
^laiu polygon about a fixed plane in four-dimensional space is equivalent to the 
two dimensional area of the projection of the polygon on the rotation plane ^ multi- 
plied by the circumference of the circle whose radius is the length of the normal 
to the given polygon at its centre of gravity intercepted by the rotation plane. 

Let A = area of the given polygon, A'' = its projection on the rotation 

plane, a ^ the normal above described, p = the perpendicular let fall from 

a A 
the centre of gravity of the given polygon to the plane; then - = -r-,- 

Thus if Z ~ area of four-fold zone generated by a complete revolution, 

.'. Z = 2 ;t p. A » 2 ^ a A^. q. e. D. 

Theorems similar to these may be proven for the higher-fold spaces. 
If the 3-foId hemi.Hphere of radius r be considered as made up of an infinite 
number of plane polygons, its projection on a diametral plane has for its area 
•the area of a great circle, and theorem II. gives 

S(4) = 2^r. rtr' = 2^V, 
as the area of the 4-fold sphere. [See Dr. Story's paper on n-dimensional 
spheres, in this Circular, \ Comparing this with the formula 

V(4) =1 ljiH\l ^ J nhi, 

and carrying the process to the higher-fold spaces, it is easy to see that in 
general S(b) ^^rtr V(b-j). 



The following formulae are thence easily deduced : 

S(n) = — S(n-»), V(n) == V(n-2); bcin) = ^ -— ' 

(n-2) n (n-U! 



Sju-fl 



2rt"r"> 



Dr3o 



n"r 



V(2n) = 1 V(j„^l) =-- 



n°r^°H-^ . 
(n+i)! ' 



(n-J)! ' n! 

where S^k) means the sutface and V(k) the volume of the k-fold sphere. 

Metaphysical Club. 

March 9, 1880. 

(!) Mr. Peirce : On Kanf s " Critic of the Pure Reason " in the 
light of Modern Logic. 

Mr. Peirce compared Kant's solution of the problem "How are synthet- 
ical judgments d priori possible?" with the solution given by modern logic 
of the problem '' How are synthetical jud8;ments in general possible?" He 
showed that the reply which Kant makes to the former question has its 
analogue with reference to the latter. This analogous answer to the second 
question is true, indeed, but is far from being a complete solution of 
the problem. On the other hand, the solution which modern logic gives 
of its question may be successfully applied to Kant's problem ; but this 
does not enable us to discover the origin of the conceptions of space 
and time. The categories of Kant were next considered. The list given 
by him is built upon the basis of a formal logic which subsequent criticism 
has undermined and carried away. Nevertheless there really do exist 
relationships between some of 'those conceptions and logic on the one hand 
and time on the other. The explanation of these relationships in conformity 
with modern logic, though far more definite than that of Kant, is not alto- 
gether dissimilar to it. 

(2) Mr. Stringham gave a resume of Dr. Ernst Schroder's 

Operationskreis des Logikkalkuls, 

The main features oJ Schroder's system are, (1) its dualistic arrange- 
ment, by which to every addition equation a multiplication equation is made 
to correspond (and vice versa)^ (2) the transformation of every logical equa- 
tion into a form in which the right hand member is zero, and (3) more espe- 
cially his announcement of a Haupttheorem by means of which by a single 
operation two equations are obtained, from one of which any given class 
symbol is eliminated, while the other gives its value. The method of (2) is 
identical with that of Jevons. 

The fundamental departure from Boole^s system is in the definition of 
logical addition, wherein Schroder corrects the error of Boole, who assumed 
that logical addition presupposes the mutual exclusion of the class symbols 
added. This correction Schroder adopts from Robert Grassmann. 

The following equations are important in Schroder's method and display 
its dual character. No. 20 with its five adjuncts is the Haupttheorem, 



50 aa = a ; 

6° a (b + c) = ab -|- ac ; 
aai = o ; 
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S^ a -^ a ' — a. 

6^a+ bc= (a-fb)(a-f c). 

y a -f ai = 1 ; 



where ai means not -a. Every class symbol may be put into either of the 
two forms 

14® b = xa -f yai ; I H'' b = (y -f a) (x + ai) ; 
where x and y are arbitrary. 

1G<> Ifa-fb = o, I 16^ Ifab = l, 
.'. a^^b = o;| .'. a = b=l. 

The equation a = b may always be transformed into either of the forms, 



m \V 



1. 



noabi-fai b = o; I I7''ab-fai bi 
The negations of ab and of (a -f- b) are 

18« (ab)i « ai -+- bi ; I 18^ (a -f b)i = ai bi. 
By means of n® every logical equation involving the class symbol a may be 
put into the form 

20 xa -|- yai «* o : 
and from this equation are deduced any and all of the five relations, 

xy » o; a = uxi + y ; 
a = {u-|-y)xi .a= (uyi -f y) x a = uxiyi-fy; 
where u is an arbitrary class symbol. 

An illustration of the application of this method was given by the solution 
of the question given by Koole — Laws cf Thought^ p. 146. 

The preface to Dr. Schroder's book is datecl March, 1877. Following this, 
the author gives a short bibliography of the subject in which he mentions the 
names of Trendelenburg, Boole, Cayley, Ellis and the two Grassmanns, 
Robert and Hermann. From this it is to be inferred that he was unac- 
quainted with the investigations of the two writers who, sume ten years before 
his own book was published, had made the most important additions to 
Boole's system, viz.: Peirce and Jevons. Hence, Schroder's work is chiefly 
a reproduction of what had already been done by these two writers. His 
Haupttheorem^ however, is unique. 

Mr. Peirce remarked that Professor Jevons and himself, independently of 
each other, had corrected Boole's error concerning the mutual exclusion of 
classes in logical addition, the former in a pamphlet entitled ** Pure Logic or 
the Logic of Quality," 1864, the latter in a paper on ".An Improvement in 
Boole's Calculus of Logic," read before the American Academy^ May, 1867; 
and that in the latter paper the dual character of the subject was plainly ex- 
hibited, a fact acknowledged by Schroder in a note in a recent number of 
Konigsberger^s Reportorium. Mr. Peirce then gave an illustration of his own 
method as applied to the solution of the question that had just been solved 
by Schi Oder's method. 
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HISTORY OP BRITISH PHILOSOPHY. 

Professor George S. Morris, Lecturer on Philosophy, is giving 
a course of expository and critical lectures on the History of 

British Philosophy, designed for special and advanced students, 

on Tuesdays and Saturdays, at 9 A. M., and Thursdays, at 11 A. M. 

Undergraduate students previously instructed in Logic and Psychol- 
ogy, who shall follow this course and pass a satisfactory examination 
on the general subject-matter of the same, and also upon some one or 
more of the masterpieces belonging to the history of British Philosophy, 
(for example. Bacon's Novum Organum, Locke's Essay, Berkeley's Prin- 
ciples and Siris, Hume's Treatise, Reid's Intellectual Powers, Hartley 
on Man, James Mill's Analysis, Sir William Hamilton's Metaphysics, 
the Logic of John Stuart Mill, or the like), may be credited with the 
completion of a Minor Course. 

The object of these lectures is (after referring students for a general 
sketch of earlier British speculation to Public Lectures 2 and 3 — 
see page 32, University Circulars, No. 3) to begin with Francis Bacon» 
and trace the historical development of speculative thought in Britain 
down to the present day. This will include : 

(i) Bibliographical details: designation of leading works of the 
authors discussed ; various editions ; historical works, general and 
special, relating to the whole subject-matter or to particular parts ; and 
the like. 

(2) Exposition of the views of successive thinkers, both in them- 
selves, and in their relation to the general development of British 
thought. • 

(3) Critical estimate of the value or justness -of these views. This 
will involve a gradual determination of the nature of philosophy and of 
philosophical questions, without a distinct conception of which no 
"critical estimate "is possible. In this way the course must become 
a course of instruction, at once elementary and advanced, in philosophy 
generally. 

The following lists contain the names of the authors whom it is 
proposed to discuss. Some of the less important names are printed 
in smaller type. 

I . speculative and Psychological Writers : 



Francis Bacon (1561-1626). 
Thomas Hobbes (158S-1679). 
Ralph Cudworth (1617-1658). 
Henry More (1614-1687). 
John Smith (1618-1652). 
Joseph GUnvill (1636-16S0). 
John Norris (1657-17 11). 
John Locke (1632-1704). 
Richard Burthogge ( -1694). 
John Sergeant (1621-1707). 
Peter Browne ( -I735)' 
Z. Mayne ( -1750). 
Robert Boyle (1627-1691). 
Isaac Newton (i 642-1 727). 
Samuel Clarke (1675-1729). 
Arthur Collier (1680-1732). 
George Berkeley (16S5-1753). 
David Hume (1711-1766). 



David Hartley (1705-1757). 

Jos. Priestley (1733-1804). 

S. T. Coleridge (1772-1834). 

James Mill (i 773-1 836). 

John Stuart Mill (1806-1873). 

George Henry Lewes (181 7-1878). 

Alexander Bain (1818- ). 

Herbert Spencer (1820- ). 

H. L. Mansel (1820-1871). 

S. H. Hodgson. 

Scotch School : 

Thomas Reid (1710-1796). 
DuGALD Stewart (1 753- 1 828). 
Thomas Brown (1778-1820). 
Sir William Hamilton (i 788-1 856). 
James Ferrier (1808-1864). 



2. Ethical Writers : 



Richard Cumberland (1632-1718). 
B. dc Mandeville (1670-1733). 
Samuel Clarke (1675-1729). 
William Wollaston (1659-1724). 
Earl of SHArrESSURV (1671-1713) 
Francis Hutcheson (1694-1747). 
' isEPH Butler (1692-1752). 



John Brown (1715-1776). 
Adam Smith (1723-1790). 
Jeremy Bentham (1747-1782). 
John Stuart Mill (1806-1873). 
Herbert Spencer (1820- ). 
Henry Sidgwick. 



CHESAPEAKE ZOOLOGICAL LABOBATOBY. 

Extension of its Operations. 

The Trustees of the University, at a meeting held March i, decided 
to extend the work of the Chesapeake Zoological Laboratory, 
which has been maintained during the past two years under the 
direction of Dr. W. K. Brooks, Associate in Biology. A fuller 
statement of the plans adopted will be made in the course of a few 
weeks. 

The work thus favored is in accord with the methods of zoological 
investigation which are now followed by the most advanced univer- 
sities of Europe. 

In this country, the private laboratory of Professor Alexander 
Agassiz at Newport, R. I., and the station ot the United States Fish 
Commission at Wood's Holl, Mass., afford kindred opportunities each 
year to a few zoologists. 

Zoological stations are maintained abroad as follows : 

The Naples Station, which was the first permanent public marine 
laboratory, was founded about 1872 by Dr. Dohrn, at his own expense, 
but he was aided in completing and conducting it by subscriptions 
from many of the governments, universities and learned societies of 
Europe. These bodies can send persons to occupy tables at the 
laboratory. Tables are also rented to other persons at one thousand 
dollars a year, including service of collectors, aid of scientific stafi^ etc 

In 1878 more than one hundred naturalists, among them manj 
leading zoologists of Europe, had used the station, and various Jour- 
nals in several languages have contained papers based on investiga- 
tions made here. Among these are several of the most important 
monographs of the past eight years. The Station also publishes 1 
quarterly illustrated volume of "Arbeiten," and occasional larger 
papers. The staff will hereafter issue a Zoological Record of abstracts 
of all zo51ogical publications, a work for which they now have unrivaled 
facilities. 

A marine laboratory has been established at Kiel, by the ^'Assoctap 
tion of German Naturalists and Physicians," with government aid, 
and has done some excellent work. 

The ^'Association of Russian Naturalists '' have two stations one 
on the Crimea, and the other also in the south of Russia. 

The " Netherlands Zoological Society" has a permanent marine 
station, with outfit, and a smaller transportable laboratory, and receives 
aid from the State. It has furnished some valuable results. 

The University of Vienna has a permanent laboratory, with staff 
and outfit, at Trieste. It has published one large illustrated quarto 
volume of results, and others are in preparation. Dr. Glaus ii 
Director. 

The Sorbonne has a station at Roscoff under the direction of Pro- 
fessor Lacaze Durthiers. 

The University of Lille has permanent buildings and outfit at 
WiMERAUX, under Professor Giard. 

The University of Aberdeen has just organized a small marine 
station on the Scottish coast. 

The University of New South Wales has erected a marine 
station, partly by subscription. 



NATURALISTS' FIELD CLUB. 

There will be a meeting in the Biological lecture room, at 4 P. M, 
on Thursday, April 8th, to take into consideration the advisability 
of organizing a Field Club for the study of the Fauna, l^ora and 
Geology of the neighborhood of Baltimore. It is proposed to make 
Saturday excursions during the finer months of the year, and accomo- 
late collections illustrative of the above subjects. All n-^mbers of the 
University are invited to attend and cooperate. < 

s 
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Hopkins Hall Lectures, at 5 P. M. 

Political Economy, by Henry C. Adams, (Ph. D., and late Fellow of 
the Johns Hopkins University). Nine lectures on National Debts. 

Dates and Special Topics, 

1. Friday, April 2. The growth of great National Debts, and 

their social and political tendencies. 

2. Friday, April 9. Economic effects of National Debts. 

3. Friday, April 16. Necessity of public Debts and the conditions 

under wiiich they may justly be contracted. 

4. Friday^ April 23. Various forms of public Debts and the 

methods of contracting them. 

5. Friday, April 30. Management and employment of Debts 

while outstanding, and the methods by which they may be 
liquidated. 

6. Friday, May 7. The French Debt and the payment of the five 

milliards. 

7. Friday, May 14. The English Debt. 

8. Friday, May 21. The American Debt from 1787 to 1836. 

9. Friday, May 28.' The American Debt from 1836 to 1880. 



Note from the Biological Laboratory. 

lu studying the segmcntnlion of the eggs of Ambiystama punetatum, 
our large, yellow-spotted salamander, it is readily seen that the proccfs is 
not a continuous one, showing unceasing activity. There are well 
marked periods of rest and activity which regularly alternate. It is a true 
rhythmic action. 

These resting stages in segmenting eggs, have l)cen observed in various 
invertebrates, but so far as I know, this is the first record made of the 
Banie thing in the vertebrates. Among the invertebrates it seems to have 
been most often noticed in the eggs of mollusca, both in Qasteropods and 
Lamellibrauchs. Lov^n records it in the eggs of the European oyster, at 
least thirty years ago, but without attaching any special importance to it. 
Brobetzky also mentions the same thing in Canlium. It is nowhere 
shown more prominently than in the segmenting eggs of the American 
oyster, as shown by Dr. Brooks. It has also been noticed in other groups 
of invertebrates, and it seems to me quite probable that it will prove to be 
a universal characteristic throughout the animal kingdom. 

The best explanation of the significance of this mode of growth, is 
that given by Dr. Brooks. His idea is that during an active period the 
supply of energy is used up, and duriug the ensuing stage of rest, a new 
supply of nutritive, energy-giving material is absorbed. 

After the first furrow has made its appearance on the dark hemisphere 
of an egg of Amblystoma, a resting stage of about one hour's duration 
ensues; this is followed by the formation of the second furrow at right 
angles to the first, and which reaches entirely across the dark hemisphere 
within fifteen minutes. Then a second resting stage comes on, lasting 
from forty-five minutes to an hour and a quarter. This is followed by a 
period of activity, then a resting stage and so on. 

March 27, 1880. ' 8. F. Clakke. 

Additions to Roll of Students. 

(Other Llsta will be found on pp. »-5, 14, 86, of Unlyerslty Circulars.) 
Brunk, T. Barton 20T Maryland Ave. Biology. 

M. D., Unirenlty of MaryUod, 1877. 

Burt, Benjamin C. 11 Cathedral St. Philosophy. 

A. B., Unlvenlty of Hlehlgin, 1875, and A. II., 187*. 

LocKWOon, William F. 117 W. Madison St. Biology. 

U. D.. Uaivenitj of TlrglnU, 1875. 

Pennington, Clapham 36 W. Eager St. Chemistry. 

Rivers, Edmund C. University HospiUl. Chemistry and Biology. 

A. B., WMhiDgtOD College, lid., 1876: M. D., UnlTcnity of Marylandf 1879. 

Wheeler, Arthur W. 132 W. Madison St. Physics. 

A. B., Amhcnt OoU«g«, 1879. 

\Vhiting, Guy F. 42 Oak Ave. Biology. 

M. D., Unlraraltj ofllaiytaod, 1878. 

Total number of JEnroUed Stndenti 1979-80, 161, of whom 81 are Grtdnates. 



Brief Announcements. 

By invitation of the Trustees, Alexander Graham Bell, Esq , of 
Washington, has accepted a position on the staff of the Johns Hop- 
kins University. His courses of lectures will be hereafter announced. 
Mr. Bell is the son of A. Melville Bell, author of " Visible Speech,'* a 
work well known to all English philologians, and is himself distinguished 
for his phonological inquiries and discoveries. It is announced in 
Nature (Vol. xxi. No. 14, Feb. 5., 1880,) that the lolla Prize has been 
awarded to Mr. Bell by the Committee appointed by the French Min- 
ister of Public Instruction. 



Professor Rowland has begun a course of about twenty-five lec- 
tures on Thermodynamics, on Mondays and Fridays at 10 A. M., and 
Tuesdays and Thursdays at 11 A. M., in Room 8. 

Professor George S. Morris, Lecturer on Philosophy, has 
begun his courses in Philosophy and Ethics, as announced on page 
50. He will be glad to meet those desiring to consult him, between 
the hours of 10 and 11 A. M., daily, in the room adjoining Hopkins 
Hall. Professor Morris's city residence is at the St. James Hotel. 

Professor Gildersleeve will give a course of twelve Readings in 
the Greek Tragic Poets, in illustration of his Hopkins Hall lectures, on 
Tuesdays and Fridays at 12 M., beginning on Thursday, April 1. 
These readings are intended for undergraduates as well as graduates. 

Mr. Sidney Lanier, Lecturer on English Literature, has formed a 
class (composed of those who are especially devoted to scientific pur- 
suits) for the study of the Art of Expression. This class will meet 
for the study of Chaucer and Shakspere, in Room 4, on Tuesdays and 
Saturdays, at 4 P. M. 

Dr. Austin Scott, Associate in History, will be prevented from 
giving the course of Hopkins Hall lectures, but his class in American 
History will be formed as announced. 

J. R. McD. Irby (S. B., University of Virginia, and Ph. D., 
Gottingen) has resigned his Fellowship in this University, and has 
sailed for South America, to engage in professional pursuits there. 

At the meeting-of the Royal Society, London, November 27, 1879, 
a paper by J. N. Langley, Fellow of Trinity College, Cambridge, and 
Henry Sewall, Ph. D., and late Fellow of this University, On the 
Changes in Pepsinforming Glands during Secretion, was communi- 
cated by Professor Michael Foster. [See Nature, London, Dec. 18, 
1879, p. 169I. This paper has been published in the Journal of Phys- 
iology, London, Vol. III., No. IV. 

The American Oriental Society has just completed the tenth volume 
of its Journal. Pages 325 to 601 comprise an article by Dr. C. R. 
Lanman, Associate in Sanskrit, On Noun-Inflection in the Veda. 
This has also been published in book form. 

This monograph aims at an exhaustive and systematic discussion of 
the noun-forms in the Rig- and Atharva-vedas. It is primarily a gram- 
matical investigation, and upon it Professor Whitney has based his 
treatment of the subject in his Sanskrit Grammar, just issued at 
Leipsic. Secondarily, however, it treats of a great many questions of 
exegesis, metre, and the text criticism of individual passages. 
Scattered throughout the work, also, are numerous statistical re- 
searches which shed interesting light upon broader problems of Vedic 
criticism. It is provided with an index of citations, an index of Sans- 
krit words, and a general index. 

The Report of the Commissioner of Fisheries of Maryland for 1880 
contains an article by Dr. W. K. Brooks, Associate in Biology, on the 
Development of the American Oyster, The paper describes the pro- 
cess of obtaining young oysters by artificial fertilization of the eggs, 
an account of the development of the oyster embryo, and a discussion 
of a number of theoretical points in general embryology. The article 
will also appear in the next number of the Studies from the Biological 
Laboratory of this University. 

Candidates proposing to apply, at the end of this academic year, 
for the degree of Ph. D., are requested to communicate at once with 
the President. 

The forthcoming number of the American Journal of Science will 
contain a Report of the- Result of a Scientific Examination of Mr. 
Edison's Method of producing the Electric Light, by Professor Row- 
land, of this University, and Professor G. F. Barm.«.^^^ '^''^ 
University of Pennsylvania. 
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FELLOWSHIPS. 

Twenty Fellowships^ each yielding five hundred dollars per annum ^ are now open to competition in this University, 



Object of the Foundation. 

The system of Fellowships was instituted for the purpose of 
affording to young men of talent from any place, an opportunity to 
continue their studies in the Johns Hopkins University, while looking 
forward to positions as professors, teachers, and investigators, or to 
other literary and scientific vocations. The appointments have not 
been made as rewards for good work already done, but as aids and 
incentives to good work in the future ; in other words, the Fellowships 
are not so much honors and prizes bestowed for past achievements, as 
helps to further progress, and stepping-stones to honorable intellectual 
careers. They have not been offered to those who are definitely 
looking forward to the practice of either of the three learned pro- 
fessions, (though such persons have not been formally excluded from 
the competition,) but have been bestowed almost exclusively on young 
men desirous of becoming teachers of science and literature, or de- 
termined to devote their lives to special branches of learning which 
lie outside of the ordinary studies of the lawyer, the physician and 
the minister. 

Every candidate is expected to submit his college diploma or other 
certificate of proficiency from the institution where he has been 
taught, with recommendations from those who are qualified to speak 
of his character and knowledge. But this is only introductory. He 
must also submit, orally or m writing, such evidence of his past 
success in study, and of his plans for the future, together with such 
examples of his literary or scientific work, as will enable the Professors 
to judge of his fitness for the post The examination is indeed in a 
certain sense competitive ; but not with uniform tests, nor by formal 
questions and answers submitted to the candidates. First the head 
of a given department considers, with such counsel as he may 
command, the applicant's record. The Professors then collectively 
deliberate on the nominations made by individual members of 
their body. The list upon which they agree, with the reasons for it, 
is finally submitted by the President of the University to the 
Executive Committee, and by them to the Trustees for final registra- 
tion and appointment. By all these precautions, the highest 
results which were anticipated have been secured. A company of 
most promising students has been brought together, and their ability 
as teachers and scholars has been recognized by the calls they have 
received to permanent and attractive posts in different parts of the 
country. 

Terms and Regulations. 

1. The application must be made in writing. 

2. The candidate must give evidence of a liberal education such as the 
diploma of a college of good repute) ; of decided proclivity towards a special 
line of study (such as an example of some scientific or literary work already 
performed) ; and of upright character (such as a testimonial from some in- 
structor). 

3. The value of each Fellowship will be five hundred dollars. In case of 
resignation, promotion, or other withdrawal from the Fellowship, payments 
will be made for the time during which the office may have been actually held. 

4. Every holder of a Fellowship will be expected to render some services 
to the institution as an examiner, to give all his influence for the promotion 
of scholarship and good order, and in general to co-operate in upholding the 
efficiency of the University, as circumstances may suggest. He must reside 
in Baltimore during the academic year. 

6. He will be expected to devote his time to the prosecution of special 
study, (not professional) with the approval of the President, and before the 
close of the year, to give evidence of progress by the prepaiation of a thesis, 
the completion of a research, the delivery of a lecture, or by some other 
method. 

6. He may give instruction, with the approval of the President, by lec- 
tures or otherwise, to persons connected with the University, — but he may 
not engage in teaching elsewhere. 

7. He may be re*appointed at the end of the year. 

8. The appointments will be made for 1880-81, as follows : 

In Mathematics, three ; Languages, three ; Chemistry, three ; Physics, 
three; Biology, three. 

The remaining five Fellowships may be given for excellence in these or in 
any other departments of study. 

9. Applications for the next year should be made prior to May 15M, 1880. 



Kame. 



Appointments^ 1876-79. 

College. State. 



IXepartmeBt 



Adams, H. C. 
Adams, H. K. 
Allinson, F. G. 
Ayres, K. 
Bevier, L. 
Bloomfield, M. 
Brooks, W. K. 

BURNEY, W. 

Clarke. S. F. 
Craig, T. 
Fahlberg, C. 
Franklin, F. 
Gore, J. W. 
Hall, E. H. 
Hall, L. B. 
Halsted, G. B. 
Harding, £. C. 
Hart, E. 
Hariwell, £. M. 
Hemphill, C. K. 
Hering, D. W. 
Iles, M. W. 
Irby, J. R. McD. 
Jacques, W. W. 
kuiiARA, M. 
Lanman, C. K. 
Marquand, a. 
Means, D. McG. 
Mitchell, O. H. 
Morse, H. N. 
Nichols, E. L. 

NiCOLASSEN, G. F. 

Ott, I. 
Page, W. H. 

POINIER, p. p. 

Pratt, W. S. 
Prentiss, R. W. 
Preston, E. D. 
Rice, H.J. 

ROYCE, J. 

Savage, A. D. 
Sedgwick. W. T. 
Sewall, H. 

SiHLER, C. 

Sihler, E. G. 
Stringham, W. I. 
Van Veizer, C. A. 
Van Vorst, F. B. 
Voorhees, H. 
Wheeler, J. H. 
Whitman, C. A. 
Wilson, E. B. 
Young, A. V. E. 



Iowa. 


Iowa. 


rditicalSci 


Amherst. 


Mass. 


His, 


Harvard. 


N.J. 


Gi 


Stevens Inst Tech. 


La. 


Fky 


Rutgers. 


N.J. 


Ci 


Furman (S. C.) 


111. 


Sanskrit and Gr 


Williams. 


Ohio. 


Bid 


Davidson. 


N. C. 


Ckemii 


Vale. 


111. 


Bid 


Lafayette. 


Pa. 


Matktwu 


Leipsic. 


Russia. 


Ckemii 


Columbian. 


Md. 


Matkem^ 


Va. 


Va. 


MeUkimm 


Bowdoin. 


Me. 


Pky 


Amherst. 


Mass. 


Ckemii 


Princeton. 


N. Y. 


Matkema^ 


Va. 


Va. 


Gf 


Lafayette. 


Pa. 


Ckemii 


Amherst. 


Mass. 


Bidi 


S. C. 


S.C. 


Gr 


Yale. 
Colombia. 


Md. 
Iowa. 


EnnMm\ 

CkemiA 


Va. 


Va. 


Mintfwk 


Mass. Inst. Tech. 


Mass. 


J^ 


Tokio. 


Japan. 


Ckemii 


Yale. 


Conn. 


.Stid 


Princeton. 


N. Y. 


Logic and FA 


Yale. 


Mass. 


Political Scit 


Marietta. 


Ohio. 


Afatktmt 


Amherst. 


Vt. 


Ckemii 


Cornell. 


N.Y. 


Pkn 


Va. 


Md. 


Gr. 


Pa. 


Pa. 


Bidt 


Rand. Macon. 


N. C. 


Cn 


Stevens Inst. Tech. 


N.J. 


Pkji 


Williams. 


Mass. 


Aatkt 


Rutgers. 


N. J. 


Matkiwut 


Cornell. 


Pa. 


Evgineen 


Cornell. 


N.Y. 


Bid^ 


Cal. 


Cal. 


PkiUuf 


Va. 


Miss. 


Gra 


Yale. 


Conn. 


Bidn 


Wcsleyan. 


Md. 


Bid.^ 


Concordia. 


Ind. 


B^il 


Concordia. 


Ind. 


Cm 


Harvard. 


Kans. 


Afatkiwun. 


Cornell. 


N. Y. 


Matkemjk 


Princeton. 


N. Y. 


Ethics and Metafkts: 


Renss. Pul. Inst. 


N.Y. 


Ckemii 


Harvard. 


Mass. 


Pkijiii 


Bowdoin. 


Mass. 


Bid^ 


Yale. 


III. 


Bid^ 


Mich. 


Mich. 


CkewdOr 

[Total, Wj 


Summary* 





or the 88 appointed since instractions began in the UnlversitT 14 commasfi 
their career here as Oradnatc Students. * 

Tlie departments of stndy of those appointed were as follown : Matbanatie,* 
PbysicB, «; Chemistry. 9: Biology. 10; Greek, 8; ComparatlTc Pbilolo^r 8- HiiW 
and Political Science, 3; Philosophy, inclading Aesthetics, 4; £iiginc^W.2; 13 
ernlogy, 1. 




is attached to the Metropolitun Mu««onm of Art, in New York City; 4 otben^arct* 
f;ai;ed in the practice ot professions other than teaching, (l Chemist* I Ciril &r 
neer; 1 Physician; 1 Lawyer); 4 are still pnrsiiiu? their studies berc^ or abroad. 

The In^titntions at which those appointed as Fellows, had graduated <N' r«c<:^ 
the Baccalaureate degree, were: 



AmherHt College, 
Bowdoin College, 
California, University of, 
Columbia College, . 
Colambiau University, 
Concordia College, . 
Cornell University, . 
Davidson College. 
Fnrman Univer»«ily. (S. C. 
Harvard Universiiy, . 
Haverford College, . 
Iowa College, 
Lafayette College, . 
Marietta College. 



J 



4 
2 

1 
1 
1 
2 
4 
1 
1 
3 
1 
1 
2 
1 



Ma?8. Inst, of Tcchnoloer 
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Semi-Annual Bzaminations [see pa^ 68]. 

Examinations for Matxiculation [see page 56]. 
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Summer Beoess. 

Next Term Begins. 

Examinations for Matriculation [see page 56]. 

Instructions Besumed : ▲ssembly in Hopkins Hall at 8 P. M. 
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MEETINGS OF SOCIETIES, Etc. 



Scientific, First Wednesday of each 
month, at 8 P. M. Next meeting, June 2. 
S. F. Clarke, Sec'y. 

Historical and Political Science* 

Third Friday of each month, at 8 P. M. H. B. 
Adams, Sec'y. 

MetaphysicaZ. Second Tuesday of each 
month, at 8 P. M. Allan Marquand, Sec'y. 

JPhilological, First Friday of esiph 
month, at 12 M. C. R. Lanman, Sec'y. 



Naturaliata* Field Club, Saturday of 
each week, at 2 P. M. 

Biological* Thursday of each week, at 
4 P. M. 

Mathematical Seminarif. Third 
Wednesday of each month, at 8 P. M. 

Chreek Seminary. Wednesday of each 
week, at 12 M. 



PROCR A 



E FOR 



I880-8I. 

The next number of the University 
Circulars will contain the Programme of 

Lectures, etc., for the fifth year of instruc- 
tion, which begins Tuesday, SeQte.wh.^i^x'rv^ 
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GENERAL STATEMENTS FOR 1880-81. 



Instruction is provided for both Collegiate and University students. An examination of the schedule on the following pages will show t 
character of the work which has been done during the present year. Programmes of the lectures, etc., proposed for the next year, will 
printed. from time to time. Courses are always in progress in Mathematics, Chemistry, Physics and Biology, and in Sanskrit, Gxtx 
Latin, German, French and English, as well as in History, Philosophy, Political Economy, etc. The Laboratories are well equipped, a 
the Library is a select and valuable collection of books. 



Admission of Students. 

Arrangements are made for the reception of the following classes 
of students : 

L 

Graduates. 

Young men who have already graduated in this or other institutions 
of acknowledged standing are received on the presentation of their 
diplomas, after satisfying the chief instructors in the departments of 
study which they propose to follow that they are qualified to pursue 
the courses here given. They may be enrolled as candidates for 
the degree of Doctor of Philosophy or not, at their option. Those 
whose years and attainments correspond with those of graduates 
may also be received as special students. 

H. 
^ Matriculates^ 

Students who wish a collegiate training are expected, unless 
excused for some special reason, to offer themselves for matriculation 
at the time of their admission. If they can pass satisfactorily in a 
considerable part of the required studies, but not in all, they may be 
admitted as candidates for matriculation, but their names will not be 
printed as enrolled students until the examination is completed. They 
will not be considered as candidates for more than one academic year. 

Students who present themselves with higher attainments than are 
requisite for matriculation may, upon examination, receive credit for 
the same, be admitted to advanced classes, and so graduate in less 
time than would otherwise be requisite. 

III. 
Non^Matriculates. 

1. Students in Subjects Preliminary to a Medical Course. 
A course of studies, including Physics, Chemistry and Biology, with 
German, French, English, Psychology and Ethics, has been arranged 
for the instruction of young men who intend at a later day to pursue 
the study of medicine. 

Those who are not candidates for the degree of Bachelor of Arts 
may be admitted to this course on passing a prescribed examination 
as elsewhere stated. If, after entering the University, they desire to 
become candidates for this degree, they will be encouraged to pass the 
usual matriculation examination. 

2. Young men of collegiate age, who can satisfy a committee con- 
sisting of the President and two of the chief instructors that they 

e sufficiently advanced in character and attainments to be allowed 
^ Privilege, and that there is some good reason why they should 



not offer themselves for matriculation, may be admitted to certa 
classes; but this privilege may be forfeited at any time, provided t 
committee is satisfied that there is sufficient reason for its wii 
drawal. 

3. Attendants upon Lectures.— The University has extend 
certain privileges to teachers following special courses arranged i 
them, to medical students following demonstrations in physiolof 
and to other persons admitted to the lectures in Hopkins Hall, h 
they are not regarded as belonging to the University and are i 
enumerated as enrolled students. 

Fees for Tuition, Etc. 

The charges are as follows, payable in advance, unless, for sped 
reasons satisfactory to the Treasurer, he permits the payment to ! 
deferred ; 

For Tuition, $80 per annum. 

For Materials, etc., in the Chemical, Physical and Biologic 
Laboratories, extra, according to the amount and character of the wor 
from $15 to $50 per annum. 

Charges are not made for a less period than half a year. 

Attendants upon an annual course of lectures in Chemistr 
Physics or Biology will pay $20 for each course, but if they tal 
more than one course, or receive instruction in other subjects, th« 
will be expected to pay the regular charge of $80 for tuition in adc 
tion to the charges for materials. 

Board and lodging in private houses near the University, includir 
care of room, fuel and light, may be obtained at fi\^ dollars an 
upwards, per week. Some students pay even less. 

Calendar. 

The next term will begin Tuesday, September 21, iSSo. 

The first week is devoted to the examination of candidates fi 
admission and matriculation, and to the organization of classes 
is expected that all the officers of instruction and government willl 
here during this period. 

Instructions will be resumed Tuesday, September 28 18S0 m^a 
which day there will be a special gathering of all newly admii:« 
students at 5 P. M., and an assembly of all the officers and student 
in Hopkins Hall, at 8 P. M. 

The term of instruction closes on Friday, June 10, 1881. 

There will be a recess from Dec. 23, 1880, to January 4 1881 • 21 
also from April 14 to April 19, 1881. 

Tuesday, February 22, 188 1, will be observed as Commemoratic 
Day. 
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INFORMATION FOR GRADUATE STUDENTS. 



Graduate Courses. 

Advanced and graduate students are received with or without 
reference to their being candidates for a degree, and they are per- 
mitted to attend such lectures and exercises as they may individually 
select. Twenty fellowships are annually awarded. 

Special attention is called to the opportunities here afforded for the 
study of 

Mathematics, Language, 

Physics, Literature, 

Chemistry, Philosophy, 

Biology, History. 

An idea of the instructions given maybe formed from the synopsis 
of work during the current academic year, which is elsewhere given, 
and also from the Fourth Annual Report. 

The University professors are not absorbed in the details of col- 
lege routine, but are free to give personal counsel and instruction to 
those who seek it ; books and instruments adapted to investigation 
and advanced work have been liberally provided ; the system of Fel- 
lowships secures the presence of twenty special students, imbued 
with the University spirit, most of them looking forward to academic 
careers ; seminaries limited to a few advanced students, under the 
guidance of a director, have been organized in Greek, Mathematics, 
Physics, and History ; societies devoted to Philology, to Mathemat- 
ical, Physical, and Natural Science, and to History and Political 
Science, afford opportunities for the presentation of memoirs and 
original communications, and there are also clubs for the reading and 
discussion of Metaphysical, Biological, Physical, and Chemical papers ; 
during the year, courses of lectures are given by resident and non- 
resident professors, on topics to which they have given special atten- 
tion ; the libraries of the Peabody Institute and Maryland Historical 
Society, founded for the advantage of scholars, are easily accessible ; 
the issuing, under the auspices of the Trustees, of publications 
devoted to Mathematics, Chemistry, Philology and Biology brings 
the University into advantageous connexion with other scientific 
foundations ; and the University reading-room, which is constantly 
open, is liberally supplied with new and with standard books and with 
the literary and scientific journals of this and other lands. 

The instruction is carried on by such methods (varying of course 
with individual scholars, and with the different departments of work) 
as will encourage the student to become an independent and original 
investigator, while he is growing more and more familiar with the 
work now in progress elsewhere, and with the results which have been 
obtained by other scholars in the same field, and while he is adding 
to his general intellectual culture. Within reasonable limits, the 
University will provide such books, apparatus and material as may 
be requisite for this purpose. 

Specific announcements of the work proposed for graduate students 
during the next year will be published, and will be sent on application. 



Degree of Doctor of Philosophy. 

The Degree of Master of Arts and Doctor of Philosophy will be 
conferred in conformity with the following regulations : 

Every candidate for the degree of A. M. and Ph. D. will be 
required : 

1. To have obtained the Baccalaureate degree of this University 
(or to present the diploma of some other college which the Faculty 
shall accept as equivalent), and to have subsequently devoted not less 
flian two years to University study in the special department of learn- 
ing which he may have chosen. The appointment to a Fellowship 
will be regarded by the Faculty as equivalent to the attainment of a 
Bachelor's Degree, so far as this is a necessary condition of obtaining 
a higher degree. 

2. To produce a thesis which shall be approved by the Faculty. 
This thesis must be the result of original investigation in the main 
subject for examination, and the subject of the thesis must be sub- 
mitted for approval to the head of the department, or the chief 
examiner in it, not less than six months before the degree is conferred. 

3. To pass an examination in one main and one or more subsi- 
diar)' subjects ; the choice of which is to be referred by the candi- 
date to the chief examiner, and through him to the Faculty for final 
approval. The method of examination will vary according to the 
subject, and will be written, oral, practical, or all three, as may be 
deemed best. 

4. To enrol himself as a candidate for the degree, at least one 
year in advance of the time when he proposes to apply for examination. 

Degrees will be conferred by the Trustees on the recommendation 
of the Faculty, probably twice a year, in the middle of the winter and 
at the end of the academic term. 

The Diploma will indicate the department of study to which the 
candidate has directed his attention. 

Dborees OoKncRRKD.— The dei,-rec of Doctor of Philosophy has been conferred on 
the following named persons, wh^o have passed the required examinations : 

1878. 

IlBNRT C. Adams. A. B., Iowa College, 1874; now Lecturer on Political Economy at 

Cornell University and at the Johns Hopkins University. 
TuoMAS Craig, C. E., Lafayette College, 1875; now of the U. S. Coast and Geodetic 

Survey, and Lecturer on Mathematics at the Johns Hopkins University. 
JofliAH ROYCB, A. B., University of California, 1876: now Instructor In English 

Language and Literature at the Univer<«lty of California. 
Brkbst G. SiHLER,Concordla College, 1869 ; now Teacher of Classical Languages, New 

York City. 

1879. 

Mauricb Bloomfield, a. M., Furman University (S. C), 1877; now Student of 

Philology at the University of Vienna. 
Samuel F. Clarke, Ph. B., Yale College, 1878; now Assistant In Biology at the 

Johns Ilopkins University. 
George B.Halsted, A. B., Princeton College, 1875 ; now Tutor of Mathematics In 

Princeton College. 
Edward Hart, 8. B., Lafayette College, 1874 ; now Adjunct Professor of General 

Chemistry in Lafayette College. 
William W. Jacques, 8. B., Massachnoettslnstltnte of Technology, 1876. 
Henry Sewall, 8. B., Wesleyau University, 1876 ; now Student of Biology *t the 

University of Leipsic. 

1880. 

Pabiaw Fbahklih, Ph. B., Columbian University, 1869; now A.*%U\*sc.\. Kxw^ic*s^^- 
matics at the Johns Ho^Wxa^StiVhwiW^ . 
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INFORMATION FOR COLLEGIATE STUDENTS. 



Collegiate instruction is provided for undergraduate students, 
especially for young men from Baltimore and its vicinity. 

Some peculiar arrangements in our plans may be regarded as 
advantageous. The large number of teachers in proportion to 
the scholars gives to the latter the advantage of close personal 
observation and guidance. The abandonment of the traditional 
class system enables those who are favored by the possession of 
uncommon talent, health, or early advantages, to push forward in 
their studies as rapidly as they choose ; while it allows those whose 
early training has not been so good, or whose health fails, or who 
need to spend a part of their time in acquiring a support, to 
prolong their course over a longer period than is usual. The per- 
mission of eclectic courses enables us to give simultaneously, to 
different sets of pupils, the ordinary college training in classical 
studies and the fundamental training of the modern scientific schools; 
while at the same time there is no marked subdivision between those 
who follow the old paths and those who choose the new. The same 
standard of matriculation* is established, the same firmness and per- 
sistence of application are expected, the same severity of examina- 
tions is maintained for all classes of students, and care will be taken 
that every one who receives the Baccalaureate degree shall be 
liberally trained in languages, mathematics or some branch of science, 
the proportion of different studies being left to the choice of the 
student under the regulation of the Faculty. 

Time of Admission. 

Informal preliminary examinations may be held from time to time, 
by mutual agreement between the candidates and the examiners, for 
the purpose of ascertaining whether a student should be encouraged 
to present himself for the matriculation examination, and of giving 
him counsel as to the progress of his studies To persons at a dis- 
tance, blank forms of application will be forwarded, upon the return 
of which, properly filled out, the candidates will be advised as to the 
expediency of their coming to Baltimore. 

Candidates for matriculation residing in Baltimore or in the vicinity 
are requested to apply for admission on Monday, June 7, 1880, at 9 
A. M. It is desirable that notice of the intention to come be given 
to the President by a note addressed to him in the week previous 
to the examination. 

The next examination for matriculation will be held as follows: 

Monday, June 7, 9 A. M., Latin ; 3 P. M., Greek. 

Tuesday, June 8, 9 A. M., French ; 3 P. M., German. 

Wednesday, June 9, 9 A. M., Algebra; 3 P. M., Geometry. 

Thursday, June 10, 9 A. M., Trigonometry ; 3 P. M., Analytical 

Geometry. 

The second examination for matriculation, intended for candidates 
coming from a distance, will be as follows : 

Wednesday, September 22, 9 A. M., Latin ; 3 P. M., Greek. 

Thursday, September 23, 9 A. M., French ; 3 P. M., German. 

Friday, September 24, 9 A. M., Algebra ; 3 P. M., Geometry. 

Saturday, September 25, 9 A. M., Trigonometry ; 3 P. M., Analy- 
tical Geometry. 

The examinations in Algebra and Geometry must be passed, before 
he candidate offers himself in Trigonometry and Analytic Geometry. 



On Saturday, October 2, there will be a special examination 1 

English studies (including United States History and the use c 

the English Language) ; and also in Physical Geography or in an 

branch of Natural Science which the candidate may offer. N 

matriculation will be considered as completed till these examination 

are satisfactorily passed. 

W^ There will be no other examination for Matriculation until ik 
close of the first half-year. 

Matriculation. 

The special requirements for matriculation are as follows : 

LiOtin. Grammar, Prosody and Composition; Casar^ 5 books 
Ovid^ 2500 verses (500 elegiac) ; Virgil^ iCneid, 6 books, and £clogaes 
CicerOy 7 orations ; Li^y, 1 book ; Horace^ Odes, 2 books. 

Oreekm Grammar, Prosody and Composition ; XenophoHy Anabast 
4 books ; Horner^ Iliad, 4 books ; Herodotus, i book ; any on* dram 

Hatheuiatics. Arithmetic, including the Metric System ; Algebn 
Todhunter, 38 chapters; Geometry, Plane and Solid, Chauvenet 
Plane Trigonometry, Chauvenet, 8 chapters ; Analyiic Geometn 
Straight Line and Circle in rectangular coordinates, Salmon (CobI 
Sections) or Howison. 

The subjects named, in both Mathematics and Languages, merd; 
indicate the range of the examination. Equivalents are accepted. 

The accurate reading at sight of passages previously unseen m^ 
render unnecessary the examination in the books above specified. 

Candidates who do not intend to pursue a classical course ma] 
offer German and French instead of Greek. 

The equivalent of a minor course in one of these subjects will b( 
expected, and a good elementary knowledge of the other. 

Special Examination in English Studies. — All candidates fc 
admission will be expected to satisfy the authorities that, in addition 5 
the studies in Mathematics and Languages required for admissiM 
they have been well trained in the ordinary English branches, includii^ 
the use of the English language. Geography and United States History 

Special Examination in Natural Science. — Each candidau 
for admission is expected to offer for examination in some branch 
Natural Science. Physical Geography is recommended as within it< 
reach of all. An elementary acquaintance with Botany, Zo61o<n <J 
Natural Philosophy is also desirable. 

Collegiate Courses. 

I. Coursts of St ad I/. —Coui'sts of study are arranged io 
matriculated students in the following branches : 

^Philosophical, 
History, 

Political Economy, 
Psychology and Elhio 
Logic and Rhetoric. 

It is not supposed that any student can follow all these course! 
but every one is required to select such a combination as will secur 
to him a liberal education, founded upon studies in several branchc 
of literature and science. As a rule, each student will have tlirt 
courses in progress simultaneously with five weekly exercises in cacl 
A major course will occupy at least two years ; a minor cours 
cannot usually be completed in less than one year. 



ScienHfic. 


Linguistic. 


Mathematics, 


Greek, 


Physics, 


Latin, 


Chemistry, 


French, 


Biology. 


German, 




Enjrlish. 
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2. Courses Siigffested, — The following combinations are sug- 
gested (but not prescribed exclusively) as an aid to students in the 
selection of their courses for the Bachelor's Degree. 

gip' ll'/tate^'er course is chosen, a student before graduating must 
show that he is able to read ordinary French and German at sight, 

lie must also give evidence that he can write good English^ by pre- 
senting for examination and criticism, during the period of his study ^ 
fii'e papers snogestcd by the work he has here been engaged in, and 
he must follow a course of training in Vocal Culture, 

I. Classical. 
For one who wishes a good Classical training: 
Marked proficiency in Greek and Latin. 

/// addition — K Modern Language, one Philosophical and one 
Scientific course. 

2. Mathematical. 

For one who prefers Mathematical studies, with reference to 
Engineering, Astronomy, Teaching, etc, : 

Marked proficiency in Mathematics and Physics. 
/// addition — A Modern Language, Chemistry, and one Philoso- 
phical course. 

3. Scientific. 

For one who wishes an education in Scientific studies, not having 
chosen his specialty : 

Marked proficiency in Mathematics and in either Chemistry, 
Physics, or Biology. 

/;/ addition— Ont other Scientific course, one Philosophical, 
and one in Language. 

4. Literary. 
For one who wishes a Literary training not rigidly Classical : 
Marked proficiency in Romance and Teutonic Languages. 
In addition — Latin and any other two courses, one of which 

must be Scientific. 

* 

5. Preliminary to Medicine. 
For one who looks towards a course in Medicine : 

Marked proficiency in Biology and Chemistry. 
/// addition— VhysiQs, a Modern Language, and one Philoso- 
phical course. 

6. Preliminary to Theology. 
For one who expects to pursue a course in Theology: 

Marked proficiency in Greek and Hebrew. 

In addition— Out Philosophical and two Scientific courses. 

7. Preliminary to Law. . 
For one who proposes to study Law : 

Marked proficiency in History and Philosophy. 

In addition— A Modern Language, and two Scientific courses. 

8. Preliminary to Business. 
For one who is looking forward to a business career, after taking 
the degree of A, B., and does not propose to continue in an Academic 
or Professional course. 

The arrangements in regard to this course will be announced when 
they are completed. 



3. Advisers* — Each student, who has been admitted as a matricu- 
late or as a candidate for matriculation, is assigned by the President 
to the special care of some one of the instructors, who is required not 
only to give all needful counsel and encouragement to the student, but 
also to keep himself informed of the progress which is being made 
by the latter in his various lines of work. 

4. Examples of Major and Minor Courses. 

Mathematics. — The minor course includes ; (a) Conic Sections 
and (b) Differential Calculus. 
The major course requires, in addition to the minor course: 

(a) Spherical Trigonometry, (^) Solid Analytical Geometry, and either 
{c) Theory of Equations and (d) Higher Plane Curves or (e) Differen- 
tial Equations. It is expected that those who take Physics also as 
a major subject will select (e), while others take (c) and (d). 

Physics, — The minor course requires a course of lectures and 
examinations in General Physics during one academic year. 

The major course includes, in addition to the minor course : (a) 
work in the Physical Seminary through one year ; and either (b) 
lectures and recitations in Analytical Mechanics for about half a 
year, and lectures on some one branch of Mathematical Physics 
extending through half to three-fourths of a year; or (c) a prescribed 
course of reading and examinations. 

Chemistry, — The minor course requires : (a) experimental lectures 
on General Chemistry, extending through the academic year ; (b) 
laboratory work through half an academic year. 

The major course includes,in addition to the minor course : (a) labo- 
ratory work during half a year ; (b) an advanced course of lectures on 
the Chemistry of Carbon Compounds during half a year ; {c) a 
course of lectures on Analytical Chemistry during half a year. 

Biology. — The minor course extends throughout one year, and 
includes : (a) lectures on General Biology (the fundamental principles 
of Zoology and Botany, as illustrated by the study of selected forms) ; 

(b) lectures on Osteology; (c) lectures on the Embryonic Development 
of the chick; {d) laboratory work on the topics treated of in the 
lecture courses. 

The major course includes in addition to the minor course: (a) 
lectures throughout one year; and {b) laboratory work during half 
a year. Students are allowed to select either Physiology or Compara- 
tive Anatomy in the second year. 

Greek and Latin. — The minor course in either Greek or Latin 
requires the study of two authors selected, according to a prepared 
table, with the approval of the adviser of the student. 

For the completion of the major course in either subject, four authors 
selected from the prepared table are required. 

German and French* — In the minor courses students receive such 
instruction as should enable them to read at sight ordinary French 
and German, and to render English into French and German, and to 
understand French and German grammar. 

The major courses include the philological study of French and 
German, their history and relations, and also practice in conversation 
and composition. Students will not be admitted to the classes in 
French and German until they have acquired an elementary 
knowledge of these tongues. 
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Unirerslty of Odttinfen, 1870: Profc^aor of Ohemtatrj in Williams Collefe, 187t-7<, and 
previouslj AMisuntin Chemistrj in the Unirersitj of Tabiofen. 



Rowland, Henry A. 14 Cathedral St. Physics. 

C. K.. R«niisalaer Poljtoohnio Inititate. Troj. 1870; Asslsunt Professor in the same, 1872-7S; Ph. 
D., Johns Hopkins University, 1880. 



Sylvester, J. J. 



139 St. Paul St. 



Mathematics, 



A. M., Unlrertitj of Cambridge: P. B. S., I«ondon and Rdinburgh ; Correepending Member Insti- 
tttte of France; Member, Aeademjr of Seieaeee In Berlin, Odttingen. Naples, Milan. St. 
Petersbnrg. eto.| LL. D.. UnIver«Ujof Dublin, Unirersitj of Rdinburgh; late Professor 
of Mathematics in the Bejal Mllltarr Aeademj, Woolvieh. 



Lecturers. 
New Haven, Conn. 



Mechanics, 



GiBBS, J. WiLLARD 

A. B., Yale College, 1858, A. M. and Ph. D., 1863; Profeesor of MathcmaUcal Phjaios la Yale 
College. 



Lanier, Sidney 



435 N. Calvert St. 



English Literature. 



Morris, George S. St. James Hotel. History of Philosophy, 

A. B., Dartmouth College, 1861, and A. M., 1861 ; late Professor in the University of Michigan. 

Peirce, Charles S. 112 St. Paul St. Logic, 

A. B., Harrard Universitj, 1839, A. M. and S. B.. 1861; of the U.S. Coast and Geodetic Survej. 

Rabillon, Leonce 69 Park Avenue. French Literature. 

Baeh. *s LeUres, Universiti de France, 1832, and LlocnelA en Droit, 1886. 

Trowbridge, John Cambridge, Mass. Philosophy of Physics, 

S. B., Harvard Universitj. 186). and S. D., 1873 ; Assistant Profkssor of Phjrsics In Harvard 
Univer»itjr. 

A dditional for 1 880-8 1 . 
DiMAN, J. Lewis Providence, K. L History, 

A. B., Brown University', 18il ; D. D. ; Professor of History In Brown Universitj. 

X, A. Graham Washington, D. C. Phonology, 



Adams, Herbert B. 



Associates. 



123 W. Madison Sl 



History 



A. B.. Amherst College. 1873. sad A. M.. 1672; Ph.D., Uaiveraltj of Heidelbers. IST«: Laetan 
on Hlstorj at Smith College. 



Brandt, Hermann C. G. 228 N. Eutaw St. 

A. B.. Hamilton GollAgc. 1H72. and A. M.. 1875: Assistant Proftasor arModAra 
ton College. 1874-76. 



Brooks, William K. 



Lake Roland, Bait. Co. 



GermM 

UHami 

Bioleg) 



A.B.. Williami College. 1870; Ph. D.. Harvard Caiversitr, 187& ; DirseiM- •€ 
Zo6logical Laboratorj. 

Browne, William Hand 2 Huntingdon Ave. 

M. D.. Uaireraitj of Marjland, 18M. 

Cook, Albert S. 123 W. Madison St. 

8. B., Btttg-r^ College. 187Y. and 8. M.. 187S. 



LibrariM 



English 



Cross, John M. i86 St. Paul St. New Testament Crttl 

A. B.. Priaeetoa Dollege. 1867. and A. M.. 1»70; Tutor of Oroek la Priac«tam Celiac*. 18n-7t. 

Elliott, A. Marshall 214 N. Howard St. Romance LMngua^ti. 

A. B., Havorford College. 18M, and A. M.. 1878; A. B., Harvard Unlrarrttj. 



Hastings, Charles S. 8 Denmead St. Phyaa. 

Ph. B . Yale College. 1870. and Ph. D , I87J; Holder of the "Tjadnll Sek«>larakl|>." ia Paris, tO 



LAN.MAN, Charles K. 132 W. Madiion St. 

A. B., Yale College, 1871, aad Ph. D., 1878. 



Morse, Harmon N. 



12 Denmead St. 



A. B., Amherst College, 1M7S: Ph. D.. Uairersitj of ObtUagea, 187S) la 
Amherst College, 187^76. 



Scott, Austin 



Washington, D. C. 



Sanskrit 
Ckewnstfj, 

l« Ckemisnyv 

Histm. 



A. B.. Yale College. 1869 ; A. M.. Unlver4iij of Miehigan, 1870; Ph. O., Usilraraltj' of Ldfv 
1873; late lostructor ia Historv at the Uuirersitj of Michlgaa. 



41 Franklin St. 



Afatkemaiui 



Story, William E. 

A. B.. Hsrvard Universitj, 1971 : Ph. D.. Uaivsrjitj of Ueipsle, 187); Tistor ar MatheantM a 
Harvard Universitj, 187S-76. 

Uhler, Philip K. 218 W. Hoffman St. J\^atura/ Histm. 

Librarian of the Ptfjbodj Initltute. aad Pre«tdent of the Marjland Aeadeoay 9t Seleaeea. 

Warren, Minton 123 W. Madison St. latvi, 

A. B.. Tafls College. 1870 ; Ph. D., Universitj of Sirasburg. 187». 



Assistants. 

Adam.s, Henry C. 123 W. Madison St. Political Ecottmj. 

A. R.. I>w4 iVsllexe. I47t. aal A. M., 1477; Ph. D.. J ihas Haitkias Uairersllj, 1878; LeeCBVi^ 
Cornell Universitj. 1879-80. 

Clarke, Samuel F. 267 N. Eutaw St. Biological Laboratsn- 

Ph B.. Yale C.>llesc. 1878; Ph. D.. Juhas Hopkins Uulvcmllj, 187». 

Craig, Thomas Washington, I). C. Mathemaiki. 

C. K.. hif4yc«tle College. NTS; Ph. I)., Johoj Ho|>klus Ualversllj, l»7i* ; »r Urn V. 8. CeaK •■* 
Oeodetlc Surver. 

Franklin, Fabian 228 W. Lanvale St. Matkewutki 

Ph. B.. Columbian Unircrally. IS69 ; Ph. D.. Johns Hopkins Uttiversiir. IMo. 

Hall, Ly.man B. 255 N. Eutaw St. C/iemi.al LabonU^r^' 

A. B.. Amh:r«l CoUc<s. iS;!. Ph. !>.. Uulvcr*ltj of Udlliugcn, 1875. 

SiHLER, CiiRisriAN looN.PAcaSt Biological L^orattn. 

Concordia College. 1866: M. U., Unhersiij of Michignn. 1871 
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ENUMERATION OF CLASSES 

Which have been instructed during the Academic Year 1879-80. 

The following lists show the principal classes which have been organized and instructed during the year : 



■I 
ii 



k^ 



Mathematics. (31 Students.) 

Theory of Numbers (8). 

Tivtce weekly^ through the year : Prof, Sylvester^ 

Matheniatical Seminary (15). 

Once monthly^ through the y ear : Prof, Sylvester and Dr, Story, 

Quaternions (4). 

Thrice weekly ^ through the year : Dr, Story* 

Elliptic Functions (4). 

Thrice loeekly^ through the year : Dr, Story, 

Higher Plane Curves (5). 

Four times weekly^ first half year : Dr, Story, 

Solid Analytic Geometry (4). 

Four times weekly ^ second half year : Dr, Story ^ assisted hy the 
Fellows in Mathematics. 

Differential Equations (8). 

Thrice weekly^ through the'year: Dr, Story, 

Calculus of Variations (9). 

Twelve lectures : Dr. Craig. 

Spherical Harmonics (6). 

Twenty lectures : Dr, Craig, 

Cylindric or Bessel's Functions (2). 

Ten lectures : Dr, Craig, 

General Theory of Functions (2). 

Thirty lectures : Dr. Craig. 

Differential and Integral Calculus (9). 

Thrice weekly, through the year : Dr. Franklin, 

Conic Sections (3). 

Thtice .wt/kly, through the year: Dr. Franklin : — Instruction 
given chiefly by lectures from notes prepared by Dr. Story, 

Theory of Equations (6). 

Twice weekly, through the year: Dr. Franklin. 

The results of special studies upon the following subjects, among 
others, have been examined and discussed in the Mathematical Semi- 
nary, under the direction of Prof. Sylvester and Dr. Story : 

A generalized form of analytical triangle ; on vector ratios considered 
as trigonometric functions of angles ; on the condition that a linear 
total differential equation of the first order in any number of variables 
may admit of a single primitive ; a generalization, for /i-fokl space, of 
Euler's equation for polyhedra ; a completion of Fermat's theorem ; 
on generalized forms of trigonometric ratios ; on volumes and surfaces 
of //-dimensional spheres; on triangles in- and ex-scribable to a general 
cubic curve ; on binomial congruences ; rotation in four-dimensional 
space ; a general method of congruences, and its application to the 
theory of cyclotomic functions ; completion of Wilson's theorem, and 
on the number of «th residues. Abstracts of these papers have been 
printed in the University Circulars. 

Physics. (38 Students.) 

General Physics [Elementary Mechanics, Acoustics and Heat, 
first half-year ; Magnetism, Electricity and Light, second half- 
year] (15). 

Daily lectures and exercises, through the year : Dr, Hastings, 

Thermodynamics (6). 

Thirty lectures and eight conferences : Prof, Rowland, 

Electricity and Magnetism (3). 

• Twenty lectures and five conferences : Prof, Rowland, 

Theory of Heat Conduction (5). 

Three lectures and one conferences weekly ^ second half-year: Pro/, 
Rowland, 



Rational Mechanics (10). 

Four times weekly, January and Febrttary : Prof. Gibbs, of Yale 
College. 

Laboratory Work for Advanced Special Students (10). 

Daily, through the year : Prof. Rowlaml. 

Physical Seminary (17). 

Saturdays, through the year: Dr, Hastings, 

Reading and discussion of current Physical Journals (9). 

Once weekly^ through the year. 

Philosophy of Physics. 

Twelve public lectures : Prof, Trowbridge, of Harvard University, 

The researches carried on in the Physical Laboratory, by the 
Fellows and advanced students under the direction of Prof. Rowland, 
included the following subjects : 

The comparison of the electrical resistance with the expansion of a 
platinum wire at all temperatures up to a white heat; the electric 
absorption of crystals ; the new action of magnetism on an electric 
current; the determination of the mechanical equivalent of heat by 
electrical means, using the coil whose absolute resistance was 
determined here some years ago ; the effect of dissolved gases on 
the expansion of water; the action of ma^etism on light; etc. 

The work of the Physical Seminary has mcluded : (a) — solution of 
problems and criticism of results (once weekly, through the year) ; (b) — 
five lectures on the laws of probability as applied to the discussion of 
observations, with examples; (c) — for advanced students, weekly 
lectures on selected problems in applied mathematics ; (d)— problems of 
various orders of difficulty have been assigned and full reports 
demanded. A series as complete as possible was framed for those who 
were striving to meet the requirements of a major course. Other 
students have given special attention to a particular field — for example, 
one of the Fellows has devoted his attention largely to electricity 
and magnetism ; another to light (and in one of his reports he has 
given a new and brief solution of the problem of minimum deviation 
in the prism, which will be published in the American Journal 
of Mathematics). One of the special students, by a careful inves- 
tigation, has determined the equations of the standard meter belonging 
to the University, thus rendering it useful for the most exact work. 

Chem^istry. (46 Students.) 
General Chemistry (21). 

Four lectures by Prof, Remsen, ani twj examimitions by Dr, 
Morse, weekly^ first half-year. 

General Chemistry (continued) (9). 

Four lectures and two examinations weekly, second half-year : Dr^ 
Morse, 

Organic Chemistry (20). 

Four Itctures weekly, second half-year : Prof, Remsen, 

Analytical Chemistry (15). 

Once weekly, through the year: Dr, Morse, 

Laboratory Work (35). 

Four to eight hours daily, through the year : Prof, Remsen and 
Dr. Morse, and Dr, L, B, Hall. 

Reading and discussion of current Chemical Journals (9). 
Twice weekly, through the year. 

The Fellows and advanced students have also been engaged daily 
in the laboratory in following out various investigations, mostly under 
the direction of Prof. Remsen. The principal of these are : On the 
comparison of sulphonic acids from different sources ; sulphotereph- 
thalic acid ; sulphoisophthalic acid ; the oxidation of nitroxylene ; 
the oxidation of substitution-products of paradiethylbenzene ; tol- 
uenedisulphoiiic acid and its derivatives; the oxidation of sub«.t.v- 
tution-products of mesitylel^ ; and the coadM^^V ^S. ^^cs;^^ >^3cw^-5io«.-*^A.^ 
compounds. 
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Biology. (32 Sludents.) 

Animal Phpiology (ii)- 

Twke weekly J through the year : Prof. Martin, 

Geoeral Biology (13). 

Four times weekly^ through the year : Ptof, Martin, 

Animal Morphology (4). 

Fcur times vfeekly /first half-year : Dr. Brooks, 

Osteology, Human and Comparative (11). 
Twiee tveekly^ through the year : Dr. Brooks. 

Histology (11). 

Special course in Laboratory : Dr. Sihler. 

Special Researches in Liboralory (8). 

Through the year : Prof Martin and Dr, Brooks. 

Laboratory Instruction, in connection with the lecture 

courses (23)- 

Through the year : Prof Martin^ Drs. Brooks^ Sihler and 
Clarke, 

Structure, etc , of the Crab and the Oyster. 
Three public lectures : Dr. Brooks. 

Demonstrations in Physiology to Medical Students (16). 
Eighteen lec/uns with experiments : Prof Afar tin. 

Practical Instruction in Histology to Medical Students (4). 

Eighteen lectures, with laboratory work : Dr, Sihler. 

During the year investigations have been carried on in the laboratory 
on the following subjects, and articles based on them have either been 
already published or will shortly be: — Influence of stimulation of 
anterior spinal roots on reflex excitabilitv of the spinal cord ; on heat 
dyspnoea ; the influence of quinine on the heart and spinal cord ; the 
nature of the inflammatory changes in keratitis ; does a transference 
of solid particles from maternal to foetal blood take place ? ; the struc- 
ture and significance of the gills of Yoldia, Cyclas, and Modiola ; the 
development of Amblystoma punctatum (continued) ; the embryology 
of the earth-worm. 

During the summer of 1879 the Chesapeake Zoological Laboratory 
for the study of forms of marine life was conducted by Dr. Brooks, 
with an attendance of ten students. It has been reopened at Beaufort, 
N. C, for the season of 1880. 

Crreek. (36 Students ) 
Pindar (7). 

Tunce xveekly, through the year: Prof, Gilderslcez-e. 

Greek Lyric Poetry (8). 

Once weekly, through the year : Prof, GilcUrsleeve, 

Greek Seminary (11). 

Twice weekly, through the year : Prof Gildersleeve, 

Greek Composition and Translation (13). 

Twice weekly t for three months : Prof, Gildersleei'e, 

Aeschylus, Sophocles and Euripides (9). 

Six readings : Prof. Gildersleeve, 

Syntax of Greek Compound Sentence (9). 
Second /m If year : Prof. Gildersleeve. 

Greek Tragic Poels. 

Nine public lectures : Prof. Gildersleeve, 

Aristotle, Rhetoric (12). 

Thrice weekly, first half year : Prof C. D, Morris. 

Plato, Gorgias ; Meno (8). 

Four times 7veekly, second half-year : Prof C. D. Morris, 

Homer, Odyssey (6). 

Four times weekly, first half year: Prof. C. D, Morris, 

Lysias, Orations, vii, xii, oan, xxif ; Isocrates, Orations, i, ix (6). 

Four times weekly, second half-year : Prof C. D. Morris. 

Greek Prose Composition (13). 

Once weekly, through the year : Prof. C. D, Mot r is. 

New Testament Greek (8). 

Thrice weekly^ through the year : Mr, Cross. 

New Testament Exegesis (5). 

Once weekly, through the year : Mr. Cross. 

Exegesis of the Gospels. 

Fifteen lectures : Mr, Cross. 



Students have privately read for examination : 

Aristophanes, Frogs (2) ; Pluius (1) ; Knigkis (1). 

Thucydides, bk, iv (i) ; bks. 1, w (i) ; bk. i (i). 

Demosthenes, De Corona (i). 

Herodotus, bks, v ix (i) ; bk, v (i) ; bk, i (i). 

Euripides, Alcestis (i) ; Hippolytus (i) ; Itm, Bacchae (2). 

Homer, Odyssey, bks. ivi (4) ; IHad, bks. ivi (2) ; liiad, bk 

vii xii (2). 

During the session of 1879-80, the centre of work in the Gred 
Seminary was Aristophanes, and the play selected for special stud} 
was the Wasps. The members of the seminary were required te 
present in turn an exegetical and critical commentary of a portion ol 
this comedy, and this work constituted a regular weekly exercise. Ib 
order to secure a wider knowledge of the author, cursory readinss 
were also instituted in the other plays, which were in like mannc 
assigned to certain students, charged with the duty of preparing tbe 
historical introduction and the analysis. In this way nearly all tbc 
members of the seminary were made acquainted with the bulk d 
Aristophanes, and some of them followed besides a course of studyia 
the fragments of the comic poets. Among the more elaborate papers^ 
which were the fruit of this work in Aristophanes, may be mentiond 
the following : On the Tropology of Aristophanes ; on the gcniti^t 
case in Aristophanes; on the infinitive in Aristophanes; on tk* 
distribution of the choreutai in the Wasps, 

Latin* (40 Students.) Dr, Warren. 
Plautus (13). 

Once weekly, through the year. 

Historical Latin Grammar (15). 

Twelve lectures. 

Terence, Hauiontim., Adelphi ; Plautus, Aniuiaria (14). 

Four times weekly, first half-year. 

Lucretius, bks. i, ///, iv (10). 

Four times weekly, second half-year, 

Horace (18). 

Four times weekly, first half-year, 

Livy, bks. xxi, xxii (18). 

Four times weekly, second half-year. 

Latin Prose Composition (14). 

Once weekly, through the year. 
Students have privately read for examination : 

Terence. Eunuchus. Phonnio, Andria, Hecyra (2); Ad-dp^i^ 
Hauiontim. (2) ; Hauiontim, (i) ; Andria (i). 

Tacitus, Germania, Agricola (2) ; Historian, bks, 1, ii (i) 
Historiae. bks, ii-v (2) ; Annals, bk, vi (i). 

Juvenal, Satires (2). 

Plautus, Mostellaria (i). 

Cicero, Orator (2) ; de Offlciis (i). 

Livy, bks. ii-vii (i). 

Virgil, Aeneid, bks. i-xii (i) : bks, i-vi ( i). 

Horace, Odes, Epodes, Satires, Ars Poetica (i) ; Sattn 
Epistles (i) ; Epodes (i). 

Cajsar, Civ, Bell. (i). 

Sanskrit. (8 Students.) P>r, Lanman, 

Hymns of the Rig and Aiharva-vedas (i). 

Twice weekly, through the year. 

Advanced Sanskrit [Kathi-sarit-sagara, Proverbs, Veda] (2). 
Twice weekly, through the year. 

Elementary Sanskrit (5). 

Twice weekly, through the year. 

The Vedas. 

Six public lectures. 
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German. (60 Students.) Mr, Brandt- 

Gothic [Ulfila] (2). 

Iwice weekly^ first half-year. 

Middle High German [Nibelungenlied] (i). 
Once weekly y second half -year . 

Middle High German [Vlinnesinger ; Hartmann, Z?^rjrwi^ Heinrich; 
Lectures on CIrammar and Middle High German Literature] (8). 
Twice weekly^ second half-year, 

German Prose Composition [Essays; Lectured on Historical 
Grammar; Dictations from English into German] (ly)* 
Once weekly^ through the year. 

Lectures on German Ballads (17). 

Once weekly^ October to April, 

Goethe, Fausi^ i (14). 

Once xveekly^ April to June, 

Lessing, Nathan der Weise (14). 

Once weekly J first half-year, 

Humboldt, Ansichten der Natur ; Schiller's and Lessing's 
Frosa (10). 

Tivice weekly^ through the year. 

Minor Course, Class B, First Division [Bluntschli, Volkerrecht ; 
Goethe's and Lessing's Frosa; Goethe, Egmont ; Bernstein, iiber 
Humboldt ; Schiller's Minor Poems ; Lectures on comparative study 
of English and German ; Exercises, etc] (18). 
Five times weekly^ through the year. 

Minor Course, Class B, Second Division [Schiller, Neffe als 
Onkel ; Exercises; Grammar] (12). 
Thrice weekly^ first half year. 

Minor Course [Hodges' Scientific German] (6). 
Twicf weekly ^ second half-year. 

Students have read privately for examination : 

Schiller, Wilhelm Te// {$) ; Neffe als Onkel {i), 

Lessing, Minna v, Bamhelm (2); Laokoon (i). 

Goethe, Frosa (3). 

Humboldt, Ansichten der Natur (3). 

Scientific German (2). 

German, Minor Fcems (i). 

Mngliulu (19 Students.) Mr, Cook, 

Old Saxon [//elmnd] (2). 

Twice weekly t second half-year. 

Early English, Advanced Class (1). 
Once iveekly^ second half-year, 

Anglo Saxon, Advanced Class (i). 
Thrice weekly ^ first half-year, 

Anglo Saxon, Elementary Class (ii)- 

Tioice weekly, second half year, 

Chaucer [The Prioresses Talc, Sir Thopan, The Squiercs Tale] (4). 

Seten expository readings, 

Anglo Saxon Laws (5). 
Set en leci tuitions. 

Shakespeare, Class A (7). 
Daily i first half-year. 

Shakespeare, Class B (6). 

Twice weekly ^ first half-year, 

English Verse, especially Shakespeare's. 
Sixteen public lectures : Mr, Lanier, 



Romance Languages* (39 Students.) 

Romance Dialects (3). 

Lectures once weekly^ through the year : Mr, Elliott. 

Provencal [Girart de Rossilho; Marcabrun ; Peire Vidal ; Bertran 

de Horn; Folquet dc Marseille; Rai nbaut de Vaqueiras ; Guiraut 
de Borneil] (3). 

Once weekly^ through the year: Mr. Elliott, 

Wallachian [Alecsandri (Vasile), ffora de la Plevna ; Hora de la 
Grivita, La Turnu-Milgurele ; extracts from the writings of Sionu, 
Alecsandrescu, Boliacu, Muresianu] (3). 

Once weekly^ through the year : Mr. Elliott. 

French, Advanced Course [Chanson de Roland; Lois de Guil- 
laume le Conqu^rant ; Alexandre d*Alberic de Besan^on ; Garin de 
Loherain ; Amis et Amiles ; Guillaume d*Orenge ; Renaut de 
Montauban ; Le Roman de Brut (Wace) ] (3)* 
Once weekly^ through the year : Mr, Elliott, 

French, Major Course [l-«ctures on the distribution of the Romance 
Languages ; Villehardoin, La Conqueste de Constantinople ; Aucasin 
et Nicolete ; Adenet Le Roi, Berte au grand pied; Marie de France, 
Lais^ Fables ; Brachet, Grammaire Historique"] (7)* 
Twice weekly f through the year : Mr, Elliott, 

French, Minor Course, Class A [De Musset, Un Caprice; Feuillct, 

Roman d'un jeune homme paurore ; Balzac, Pire Goriot ; Racine, 

Plaideurs; Voltaire, Mirope ; Moliere, 7:#r/«/f; Translating English 

into French; Grammars (in French) (Ploctz; Brachet), etc.] (14)' 

Daily ^ tht ough the year : Mr, Elliott and Mr. Garner, 

French, Minor Course, Class B [Keetcls' Analytical French Reader^ 
pt. ii; Scrilx:, La Bataille de Dames ; De Maistre, Voyage autour 
de ma chtmbre; Topffer, Misauentures d'un holier; Villemain, 
Lascaris ; YMsit, La Dot de Suzette ; Poetical Selections from Hugoi 
Lamartine, etc. ; Exercises ; etc ] (lo)* 

Daily ^ through the year : Mr, Elliott atid Mr, Garner. 

Scientific French, Saturday Class [Breal, Les Idies Latentes du 
Langage ; Hovelacque, Notre Ancitre] (14)- 

Once weekly, second half-year : Mr. Elliott afui Mr, Garner. 

French, Conversation Class (7). 

Thrice weekly ^ through the year : M. Rabillon, 

French Epic Poetry, especially the Chanson de Rolando 

Twelve public lectures tn Fretuh : M, Rabillon, 

French Literature. 

Tivelve public readings in French : M. Rabillon, 



History and Political Science. (33 Students.) 

« 

Seminary of American History (15). 

Once weekly y two months : Dr. Scott. 

Comparative Constitutional History (5). 

O nee weekly y four months : Dr. H. B. A/ams. 

History of the Renaissance and Reformation (17). 

Djily, first half year ^ also Un public lectures: Dr, H. B. Adams, 

English Constitutional History, Stubbs' 5^/^r/ Charters {1$), 
Once weekly^ six months : Dr, H. B. Adams. 

Political Economy (13). 

Four times weekly ^ ttvo months : Dr. H. B, Adami. 

Money and Banking (12). 

Four times weekly ^ two months : Dr. H. C. Adams. 

National Debts. 

Nine public lectures : Dr. H. C. Adams, 
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liOgic. (i6 Students.) Mr, Peirce, 
General Course (14). 

Thrice weekly ^ six months. 

Mediaeval Logic (5). 

Once weekly^ three months. 

Probabilities (4). 

Once veeklyt two months. 

Mill's Logic (8). 

Once weekly ^ three months ; tivice weekly ^ one month : 
MnrqHanel. 



Mr. 



History of JPhilosophy and EtMca. (12 Student 

Pro/, G. S. Morris, 

History of British Philosophy (12). 

Three times weekly^ second half-year, 

German Aesthetics (2). 

Once weekly^ second half-year, 

British Thought and Thinkers. 

Twelve pnblic lecturts. 

Ethics fs). 

Once weekly^ second hAtlfyear, 
Clasftcs ha\e also been instructed in Physiography, Drawing, Elocacion. f 



SUMMARY OF OFFICERS 

President and Professors, 7 

Lecturers, 6 

Associates, 14 

Assistants, 6 

Enrolled Students. 

Graduate Scholars holding Fellowships, ... 20 

Graduate Scholars not holding Fellowships, ^59 

Matriculates, 32 

Non-Matriculates, 48 

Total Number of Scholars, including the Fellows, 159 

* Two of these are absent. 

Not Enumerated Above. 

Teachers attending a special Class in Early English, . 20 

Teachers attending a special Class in the Theory of 

Numbers, .24 

Medical Students attending Demonstrations in Ani- 
mal Physiology, 16 

Medical Students attending a Course in Microscopic 

Anatomy, 4 

Persons attending a special Class in Comparative 

Constitutional History, 6 

Persons attending upon the Chesapeake Zoological 

Laboratory, 10 

Clergymen attending a weekly Class in New Testa- 
ment Exegesis, 5 



AND STUDENTS, 1879-80. 



Sttuietits in 

Mathematics, . . . 31 

Physics, .... 38 

Chemistry, .... 46 

Biolog>% .... 32 

Greek, 36 

Latin, .... 40 

German, .... 60 

English, .... 19 

Romance Languages, 39 

Sanskrit, .... 8 

History & Political Science, 33 

Lo|cic, .... 16 

Philosophy & Ethics, . 12 



Averaj^e AtteHiiance upon Pui 
Lectures, 

English Verse, . . . 1 
French Epic Poetry, 
Biology, .... 
Philosophy of Physics, 
Italian Renaissance, . . 
The Vedas, 
Greek Tragic Poets, 
History of Philosophy, 
French Literature, 
National Debts, 
Averafre 0/ 10 courses^ 



Students Enrollkd Durixcj thk last Four Academic Yeai 



1876-77 

1877-78 

1878-79 
1879-80 



Gradualtf^ 



including Feiiotrit. MatricvlatsM. Ifon^MairievtaUs.^ TWiJ 



54 
58 

79 



12 

24 
25 
32 



23 
22 

35 
48 



89 
104 

123 

159 



SUMMARY OF GRADUATE STUDENTS, 1876-80 

There hare been connected with this Institution dnrin^; the past four year« 165 graduate j^tudenti*, iucludiug the Foliow«. 



They came from tfu foUowino States : 

Maine, 

Vermont 

Hassachu setts, 

Connecticut, 

New York, . , 

New Jersey, 

Pennsylvania, 

Maryland 

(Baltimore, &8) 
District of Columbia, .... 

Virginia 

North Carolina, 

South Carolina, 

Georgia, ....*.. 

Mississippi 

Louisiana, 

Ohio 



Michigan, 

Indiana, . 

Illinois, 

Wisconsin, 

Iowa, 

Missouri, 

Kentucky, 

Kansas, . 

California, 

Ontario, . 

Russia, 

Japan, 



1 
2 

18 
8 

15 
7 
7 

70 

2 

6 

4 

2 

1 

1 

1 

5 

3 

3 

8 

2 

5 

2 

1 

1 

3 

3 

1 

3 



The Institutiane in which they had received their previous training were the*e: 



Amhervt College. 

Bellevue Hoxpital Medical School (N. Y.), 

Bonn, University of, 

Bowdoin College, 

Brown Uuivertflty 

California, Uuiventity of, ... 
Central College (Mo ), 

Centre College (Ky.) 

Charleston CoUe^'c (S. C.t, 
Cincinnati. Univen*ity of, ... 

Colnmbia College 

Columbian UuiTer«ity 

Concuniia Collei^e, 

Cornell University 

Dartmouth College, 

Davidson College, 

Dickinson College, 

Dickison Seminary, .... 

Drew Theological Seminary, 
France, University of, ... . 
Furman University (S. C), 
Georgetown College (D. C), 
GOttingen, University of, . 

Hamilton College 

Uampden-Siduey College, 

Harvard Uulveri«ity, .... 

Haverford College, 

Heidelberg, University of, . . . 

UiUsdHle College. * 

Iowa Agricultural College, 

Iowa Colle^^e, 

Johns Hopkins University, 

Lafayette College, 

Lehitfh University, . • v • 

Leipsic, Univer«ity of, .... 



7 
3 
1 
3 
3 

4 

1 
1 
1 
1 

3 

1 

3 

I 

1 

4 

3 

1 

1 

I 

1 

3 

5 

1 

3 

9 

3 

3 

1 

1 

1 

5 

4 

1 

3 



l^oudon, Uuiven«ity of, . . 

Marietta College 

Maryland Auricultnral College, 
Maryland, Unlversiiy of. . . . * 
MaHitachnsctts Inhtituto of TechnolojrT, 
Mercer University, . . 

Michigan. University of, . . , ' ^ 

Muhlenberg (^oUege 

Norweu'ian Luther College, 

North-\Ve«tern University (Wis.), . ' 

Ohio State Uulvorflty. . . . ^ 

Pennnylvania, Cniverrity of. . . ' 

rhytiician!* and Surgeons, College of (Bait 

Princeton College, ... 

Pritchett Institute (Mo), . , " , 

Kandolph-Macou College, . . 

Kens»elaer Polytechnic Institute, , 

Rochester, University of, . 

Rutgcrtt College. . . , , * 

South Carolina, University of, . 

St. John'b College, ... 

Stevcn»» Institute of Technology, * , ' 

Syracui»e Cnivcr^ity, , , * 

Toklo. University «.f (Japan), 

Victoria Cnivcrsity ^Ont.>, . . " 

Virginia, Univen-ity of, 

Washington College (Md.), 

Washingtcm University (Bait.), . ' 

Washington and Lee University, 

Weeleyan University, ... . * 

Western .Maryland College, 

Williams College, ... 

Yale College, . . • . . , ' ^ 

Total, 68. 
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SYNOPSIS OF THE RECENT SCIENTIFIC JOURNALS 

Published here. 



Anxt^enn •Taurnal of Natltematics, Editor in Cliief, Pro- 
cessor Svlvester; Associate Editor in Charge, Dr. Story, l-'ei. 
III. Ao. I, 1880. 



Afiide I. — Regular Figures 



H-ilimfiisioiml Space. By W. I. 



«-dimensional space, according 
sliown, in tlie first place, that there is a Iri-group (group of three) of 
figures belonging to every space, and that their lero-, one-, two-, 
- - - - and (« — l)-dimensioiial boundaries are all represented, in 
nunitter, in the successive terms of the three binomial expressions 
(I -!)"+!, (1—2)", (2—1)". where his the dimension of the space ; 
beginning, in the first and second expressions, at the second term, 
and, in the third expression, at the first term, with lero-dimensional 
boundaries (/'. e. summits) and progressing upwards, in regular order. 
The second and third figures of the iri-group constitute a reciprocal 
pair, /. €. sels of it- dimension a) and of {n — i-(-i)-dimensional bounda- 
ries are interchanged in the two figures. The first figure is self- 
reciprocal. 

liesides this Iri-group, one other regular 4-fold figure is described, 
viz.: a figure bounded by 24 regular okiahedra; it is self -reciprocal. 
The length of its edge is shown (o be equal to the radius of the cir- 
cumscribed 4-fold sphere, and hence infinite four-dimensional space 
maybe completely filled up (saturated) with such figures. The agere- 
gaieof these is called an infinite 5-fold figure and its reciprocal is 
another infinite figure and is made up of sixteen-sided regular 4-fold 
figures (hexadekoids, the third of tiie tri-group), which also saturate 
the four-dimensional space. 

The criteria used for limiting the number of regular «-fold figures 

(I) The number of {« — i)-fold boundaries which border upon any 
summit of an «-fold regular figure must be less than the largest 
ruinber of these boundaries which can be joined together about a 
point tn (« — I )-dimensional space. 

(2] The number of edges radiating from any summit of a regular 
tt-[old figure must be equal to the number of summits of some one of 
the regular («— i)-fold tigures. 

By the application of these criteria the number of regular 4-fold 
figures is limited to four, vii ; the four above referred to. Then by a 
reapplication of (he criteria it is shown that the spaces of dimension 
higher than the fourth contain only the tri-group of regular figures. 

A generaliialion, for «-fold figures in general, of Euler's equation 
for polyhedra is also demonstrated. The formula is 

r (— ) A't — ( — o, where A'* is the number of ^-[old boundaries, 

Jt-D 

and where i is 2 or 0, according as the space is of an even or odd 
number of dimensions. 

A plate giving illustrations of (he conformation of the regular 4-foId 

figures accompanies the article. 

Article II.— Oh ike Algebra of Logic. (To be continued.) By C. S. 
Peikck. 

In tlie^rj'/r/j<>//^/-theauthor explains a theory of the menial process 
of inference caused by peripheral excitations of the nervous system, 
which are subject to a law, '' namely, that they are all adapted to an end, 
that of carrying belief, in the long run, toward certain predestinate con- 
clusions which are the same for all men. . . . If a given habit, considered 
as determining an inference, is of such a sort as to lend toward the 

final result, it is correct; otherwise not The passage from the 

premise to the conclusion takes place according to a habit or rule 

active within us The habit is logicallv good il it would never 

(or, in case of a probable ihference, seldom) lead from a true premise 

to a false conclusion ; otherwise it ia logically bad A habit of 

inference may be formulated in a proposition which shall state that 
every proposition c related in a ^iven general way to any true proposi- 
tion/ is true. Such a proposition is called the leading principle of 
the class of inferences whose validity it implies. . . . .Logical infer- 
ences are not only to be drawn, but also to be subjected to criticism; 
and therefore we not only require the form P.'.C to express an argu- 
ment, but also a form, P,-<Ci (read P| implies Ci), to express the truth 
of its leading principle. Here Pi denotes any one of the class of 
premises and Ci the corresponding conclusion. The symbol ^ is the 
copula, and signifies primarily that every state of things in which a 
proposition of the class Pi is true is a state of things in which the cor- 
responding proposilioas of the class Q are true. But logic also 



supposes some inferences to be invalid, and must hat'e a form for 
denying the truth of the leading principle. This we shall write 
Pi^Ci, a dash over any symbol signifying in our notation the negative 
of Ihat symbol." On this basis [he proposition is identified with the 
inference, and (he term with the proposition. •' This identification, by 
means of which all that is found true ol term, proposition, or inference 
is at once known to be true of all three, \& a most important engine of 
reasoning, which we have gained by beginning with a consideration of 
the genesis of logic." It is shown that De Morgan's system of eight 
forms of propositions is " incomplete, and requires to complete it the 
admission of p,irlicularity in the predicate." Various forms of syllo- 
gism, dialogism, and immediate inference ^ire developed. 

In (he stiond chapttr the symbols ac and o for the possible and 
impossible are introduced, logical addition and multiplication are 
defined in an original manner, and their laws deduced. A new algebraic 
method of solving problems in the logic of non-relative terms is 
explained and exemphfied by a well-known problem given by Boole. 

The ihird chapter is devoted to the logic of relatives, a branch of 
the subject (o wnich (he author has applied himself for many years 
wi(h special preference. The sub-titles of this chapter are the 
following: 

Si. Individual and Simple Terms. §2. Reladves. $3. Relatives 
connected by Transposition of Relate and Correlate. § 4. Classifica- 
tion of Relatives. § ;. The Comwisilion of Relatives. §6. Methods 
in the Algebra of Relatives. §7. The General Formulae for Relatives. 

Article Ill.—On the General Equations 0/ Electromagnetic Action, 
with Application to a New Theory of Magnetic Attractions, and to 
the Theory of the Magnetic Rotation of the Plane of Polarization of 
Light. By H. A. Rowland. 

The author (rea(s the subject by first obtaining the general equa- 
tions for tlie electric currents and for the magnetic induction in aa 
indefinitely extended medium, using (he method of vector potentials. 
He shows that the equations which connect the electric currents with 
the electro-motive forces are the same as those which connect the 
magnetic induction with a quantity which he calls the magneto-motive 
force, which is somewhat similar to the old indefinite idea of coeixivt 
force. Under these circumstances, the whole magnetic action reduces 
itself to action between electro-motive forces and magneto-motive forces, 
and the elements of electro-motive force act on each other like the 
elements of currents under ordinary circumstances. In order that 
this shall be so, it is necessary that unclosed electric currents in an 
indefinite medium shall have no magnetic action, and this is proved 
by very simple reasoning. 

The author then applies his equations (o a new physical theory of 
magnetic and electric action. Suppose a perfect fluid to extend 
throughout space, and suppose electro-motive force to be a tendency 
to establish vortex rings in this fluid by acting directly on it 
cules. Then it can be shown that such a tendency, existing 
one spot in the fluid, will fill the whole of space with ihes 
packed according to certain laws. The vortices in this fluid are t 
magnetic force and the relative motions of the fluid the electric 
currents. All magnetic actions of magnets or of electric currents are 
explained in this way. The theory differs from that of Maxwell by 
the use of a perfect fluid instead of one having the artificial structure 
of Ihat of Maxwell. 

The author then extends his equations to include (he action 
recently discovered by Mr. H,'ill, and shows that (iiere may be possibly 
four new constants lor each material. Mr. Hall has shown that one 
of these constants is very small and the author finally considers it 
probable th,it only one lias an appreciable value, which is the one 
discovered by Mr. Hall. 

Applying the equations thus found (o Maxwell's electromagnetic 
theory of light, i( is shown (hat they indicate verj^ clearly a rotation 
of the plane of polarization of light. For a ray of light passing in [he 
direction of the axis of *, the etjuations become 
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specific inductive capacity, ft is the magnetic permeability, Ci is the 
magnetic force in the direction of z, and c is a constant depending 
on Mr. Hall's effect. The sohition is 

/"' = r cos (nt — qz) cos mt 
{7 = r cos (nt — qz) sin mt, 

itKCi 



where m = 



2nV 



The angle of rotation in passing a distance D in the medium, i 
being the index of refraction, Xo the wave length in vacuo and V© the 
velocity of light in vacuo, will be ' 

Using the value of c found by Mr. Hall for gold, this formula gives 
an amount of rotation very similar to that observed in many bodies. 
The formula also gives the variation of the rotation with the wave 
length with great accuracy. 

Article IV, — On Certain Ternary Cubic-Fortn Equations. Excur- 
sus B, By J. J. Sylvester. 

This article includes five titles. 

Title I contains the theory of the natural derivation of point from 
point on a general cubic curve. 

If P, be any such point, x,y, s its co-ordinates, it is shown that a 
chain or scale of points. P., P<, P5, P7, P^, P,o, ad inf., exists on the 
cubic, whose co-ordinates are rational functions of ;r, y, 2 and of the 
coefficients of the cubic, and which form a closed system in the sense 
that the tangential to any one of the points and the connective to any 
two of them (1. e, the third point on the cubic collinear with those two) 
is some other point in the chain. No number which is a multiple of 
3 is a sub-index of any of these points, and the law of relation between 
them is that the tangential of Pi is Pai. and the connective of Pi, Pj is 
Pk, where k is the sum or difference of /*, j; i. e. whichever of these 
two numbers is not divisible by 3. 

It is proved that, if x,y, z are the co-ordinates of P|, the order in these 
variables of the co-ordinates of P^ cannot be less than k\ jftid ought, 
for anything that appears to the contrary, to be k*, the exact proof of 
the equality being reserved for the last title. 

In theyi'rj/ title, the cubic being taken under the form r« -{-_>'« -f-^-f- 
Kxyz, the simplest expressions are given for the co-ordinates of the con- 
nective to any two points on a cubic in terms of the co-ordinates of 
the connected points, which are binomial expressions, viz. ; yzx^^ — 
y^z'x^; zxy'^ — z'x^y^; xyz'"" -^ x'y's^, whereas those given by 
Cauchy are quadrinomial expressions, viz : the 3 minors of 
yz' — y'z zx' ~ z'x xy' — x'y 

xx' yy^ zz' 

By virtue of the equation x'y^z' {j^ -f y -|- ar*) — xyz (.r'' -^-y'^ -|- z'^) 
= o, it is shown that the ratios of these co-ordinates and the simpler 
ones employed by the author are identical. 

Certain algebraico-diophantine equations are shown to be virtually 
solved by this theory of derivation. 

Title 2 contains the theory of the completed scale in which every 
positive number appears as a sub-index, without exclusion of the 
multiples of 3. 

Imagine I to be a point of inflexion and a pencil of rays with I 
as origin drawn through P„ P,, P^, P^. P,, etc., to meet the curve again 

in P^, P%, P'4, P^3, ^^, etc. ; the latter will constitute a clo.sed system 
like the former and will resemble it in all essential respects, but the 
two together will not be closed. Thus P'„ P,, will have a connective 
P, which forms a new point. In like manner P^'j P^, P^, P^, P'j P^^^ . . 
will give new points P«, P,, P), . . . 

If now P^-:, V\ P%, P^it . . be the opposites (in respect to I) 
of these new points, the double scale or chain Pi, P,. Pi, P^, P5, P . . . ; 
P^i, P^2 P's, P^, P^5» P^6 . . . ad inf.. will form a closed system, and 
the law of squares will continue to hold good for P^ and P\, whatever 
the value of the positive integer k. Thus, ex,gr., if the cubic be taken 
under the form ;r« -{->» -f jst^ -f Kxyz; if Pi \^x,y, z, P, will be x{y^—^, 
y(f — jr»),2r(ar*— y), and Ps will be >* s* -f 5* jr* -j- x* y^ — 3^>^ 2^, y'-s^-f- 
^x^-^- x*y^ S^*y* -s"', xyz (x^ -{->'• -f-2«— y^ — z^ x^ — x^y). 

The rule for determining the index of the connective of any two 
points in the completed scale is then established. 

This rule contains a great number of cases, but the universal result 
ia established, that the connective of two points, whether indicated 
one or both) by an accented or unaccented P, has in all cases a sub- 
ndex which is the sum or difference of the sub-indices of the con- 
nected points. 

Under the third title, the law of compound derivation is established, 

t, the law which determines the accent and sub-index of one given 



derivative of another; the sub-index of the compound derivative i 
proved to be, in all cases, the product of the sub-indices of the tv 
from which it springs. 

In the fourth title the theory of Pertactilc or Periodic Point 
comes under consideration. These are the points the deri>^ativcs< 
which occur in periodic order, the chain or scale of derivation k 
such points becoming finite and recurrent instead of progressive ao 
infinite. 

They are called per-tactile because at each of them a curve of 
certain order, say the rth order, can be drawn, having with the gire 
cubic a contact of an order one unit higher than at any other poini 
/'. e. passing through 31' instead of only 3r — i consecutive points. 

Points of inflexion afford the simplest instance of pertactiliti 
namely of 3-point contact with a right line. 

Pliicker's 27 points follow next In order, the contact of a conic wit 
the cubic at those points being 6-pointed. In general, if the P^ to I 

is a point of inflexion (say I, so that Pi may be denoted by 1 1\, Pi orl 

will be a point at which a curve of the y*** order may be made to p3£ 
through 3^ consecutive points. The number of values of 1 1 is fouii 

in terms of v. 

The problem of the in- and- exscribed >&-lateral is reconsidered, an 
it is shown that in general such polygons separate into perfectlvdi 
tinct groups, each group consisting of points denoted by II (r Wit 

always an odd number), and the law for finding the different values 
V for a given value of k is made out. Conversely, it is shown Ui 
for every odd value of y, the points denoted by II will arrange ther 

selves into a definite number of in- and- exscribcd >t-later.-ils. and 
simple rule is given for findinj:; k in terms of v. Two short tables ai 
annexed, the first of them giving, up to a certain limit, the difftrei 
values of \ corresponding to a given k, and the other the one value ( 
k correspondinir to a given v. 

Title 5 Contains a rigorous proof of the Law of Squares. 

The theorem, being supposed to be true up to a given value, », oftl 
index, is easily seen to be true for all even values of the index up : 
2.V. But to prove the theorem for the odd numbers is much mw 
difficult and is accomplished as hereunder explained. 

Observing that the unreduced co-ordinates of the connecti\*es t 
jr, r, zj x\y\ z' and to r, x, z ; x\ y\ z' have a common third ten 
the theory of the ist and 2d titles is employed to prove that these tw 
sets of co-ordinates, when .r, v, z and x\y', z' are derivatives of ti 
same initial point to the indices k, k\ cannot have an algebraic 
factor common to the five distinct terms which belong to them: it i 
shown that to admit this would lead to the conclusion that a Pliickeria 
point could be a point of inflexion. This is the fundamental lemn 
of the proof. 

Taking now two derivatives of sub-indices ft — i, p, respective! 
(where /i does not exceed v), calling their co-ordinates ji", _>% z; x',/,: 
and forming the connectives toa, j, z ; x\y, z' and toj', :r, s ; jr'.V'i- 
whose common unreduced co-ordinate will be :r^ z^'^ — x* y' z"^,^ 
Q, it will be seen that one of these, a derivative of the sub-index 2»- 
will be expressed by co-ordinates, each containing the factor ^, andtl 
other of them (which must be either the initial point or its opposite 
we know must be expressed by co-ordinates whose common factor rl 
be li. Hence, by the lemma, z can be the only common factor of tb 

other set of co-ordinates, and a very easy arithmetical calcuhtic 
shows that this is sufficient to prove that the theorem, being true it 
the sub-indices ^u — i and /i, is true for the suWndex 2^ — i ; hence, 
true up to V inclusive, the theorem is true up to iv inclusive. Hcnc 
it is true universally. 

As a corollary, the values of the unreduced co-ordinates are fouc 
resulting from the use of the Cauchyan formulae of the conriecti\*e * 
any two given derivatives, and it is shown that the method of prw 
emploved would have been inapplicable had those (the quadrinomii 
formulae of connection) been employed instead of those discovered u 
at all events employed) by the author. 

American Chttnical Journal, Edited by Professor Remsf: 

I'ol. //. Ao. /. April. 1880. 

Article I. ^Researches on the Substituted Benzyl Compounds :—V 
Action 0/ Bromine on Toluol, and some 0/ its Derivatives. Bvl 
LoRiNG Jackson and A. W. Field. 

Some years ago Beilstein, in the course of elaborate investigatio' 
on the action of the halogens on toluene, discovered the fact Uu 
when toluene is treated at ordinary temperatures with chlorine < 
bromine, the halogen enters into the benzene nucleus ; whereas, H li 
action takes place at an elevated temperature, the substitution take 
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place in the methyl. The authors have now endeavored to define 
more accurately this law first formulated by Beilstein. They have 
studied the effects of differences in temperature, and of the addition 
of iodine, upon the character of the products. Their results are sum- 
marized in a few statements made at the end of the paper. 

Article Il.^-On o- and f^-Monobromcrotonic Acids, By Arthur 

Michael and Lewis M. Norton. 

W. Korner endeavored to obtain a monobromcrotonic acid from 
solid crotonic acid by treating with bromine and subsequently with 
alkalies. The acid obtained by him has been considered as identical 
with Kekul^'s monobromcrotonic acid obtained by an entirely different 
method. Other experiments, performed since Korner's, seem to indi- 
cate that the results described by him are not correct, hence the 
authors have reexamined the subject and have proved that K6rner*s 
observations were inaccurate. This paper contains a full account of 
their method of work. 

Article III. — On a new Synthesis cf Saligenin, By Wm. H. 

Greene. 

Saligenin is the alcohol corresponding to salicylic alcohol. The 
author has prepared it from phenol by means of a modification of 
Reimer and Tiemann*s reaction for the preparation of aldehydes from 
phenols. The method employed consists in treating phenol with 
methylene chloride and sodium hydroxide in water. The reaction is 
expressed by this equation ; 

QHs . OH -I- CHaCli -f H,0 = CeH* | CH3OH "^ ^"^' 

Salig«niu 



Phenol 



MetbTlene 
Chloride 



Article IV. — On the Decomposition of Alcohols^ etc.^ by Zinc Chlo- 
ride at high Temperatures. By J. A. Le Bel and Wm. H. Greene. 

Certain interesting observations having been made in connection 
with the action of zinc chloride on amyl alcohol, the authors have 
extended their experiments to the action of the same substance on 
other alcohols. 

The zinc chloride was strongly heated in a mercury bottle provided 
with two apertures, through one of which the alcohol was allowed to 
fall in a thin stream upon the fused zinc chloride. The products of 
decomposition were then examined. 

Among the products obtained from methyl alcohol is hexamethyl- 
benzene. 

The decomposition of ordinary alcohol is probably expressed by 
this equation : 

2C,H.O = QH4O -I- C,H4 -I- H,0 -I- Hj. 

Propyl alcohol yields mainly propylene. Other substances studied 
were isobutyl alcohol, normal butyl alcohol, aldehyde, acetone and 
acetic acid. 

Article V. — On the Determination of Nitrogen, By S. W. John- 
son and E. H. Jenkins. 

The determination of the amount of nitrogen in agricultural products 
is one of the principal processes necessary in agricultural experiment 
stations. The authors have had large experience in this kind of work, 
and in the present paper they have described in detail the method 
followed by them. No new principle is introduced, but old principles 
are so applied as to give the most accurate results in the shortest 
possible time. It is stated that, by the method described, two and 
even three analyses may be made in a day. The features which at 
first invite attention are i— A mercury pump from ordinary labora- 
tory material for the purpose of extracting the air from the combustion- 
tube; and 2 — A modified form of azotometer for the purpose of 
collecting and measuring the nitrogen given off in the combustion. 

Article VI. — Gum Lac from Arizona, By J. M. Stillman. 

This paper consists of a description of a resinous substance 
obtained from Arizona. It occurs in the form of a coating of con- 
siderable thickness on the twigs of a plant called " Grease wood." 
The form of occurrence is precisely the same as that of the gum lac of 
India. 

Article VI I. —Ethereal Oil of the California Bay Tree. By J. M. 

Stillman. 

Sixty or seventy pounds of fresh leaves from the California Bay 
Tree {Umbellaria Californica) yttrt subjected to the action of steam 
and 820 grams of oil obtained. This was examined chemically, and 
found to be allied to the terpenes. 

A rticle VIII. — The Electrolytic Method as applied to Cadmium. By 

Edgar F. Smith. 

Some new experiments were undertaken by the author to determine 
the best conditions for the electrolytic estimation of cadmium. He 



says the sulphate is to be preferred to any other salt examined for 
this purpose. 

Copper may be separated from cadmium by passing the electric 
current through the nitric acid solution, when tlie copper is thrown 
down and the cadmium left in solution. 

Article IX, — Gallium in American Blendes. By H. B. Cornwall. 

The new element discovered by de Boisbaudran has been found in 
a greyish blende from Friedensville, Pa., and a yellowish brown speci- 
men from Phoenixville, Pa ,and there is reason to believe that it is also 
present in the blendes from Joplin, Mo., Warren, N. H , and Ellenville, 
N. Y. 

Article X. — Nitrification in Standard Ammonium Chloride Solu- 
tions. By H. B. Cornwall. 

The statements of different authors, Warrington, Storer, Leeds and 
Schlosing and Miintz, do not agree in regard to the question whether 
nitrifaction can take place in the dark or not. As a dilute ammonium 
chloride solution in use in the laboratory- was constantly being made up 
from a more concentrated solution which had stood for four years in 
the dark, it became desirable to know whether any change had taken 
place in the latter solution. Several examinations were made and no 
evidence of change could be detected. 

Article XI, ^Laboratory Notes. By Wm. L. Dudley. 

On a Modification of Bottger's Test for Sugar. A New Test for 
Gallic Acid. 

Article XII. — Detection of Hydrochloric Acid by Sulphuric Acid 
and Acid Potassium Chromate. By H. W. Wiley. 

This is a description of a modified form of Fresenius* test, which 
consists in distilling with sulphuric acid the substance to be examined 
and then testing for chromium oxychloride. 

Article XIII. — On the Oxidation of Substitution Products of Aro- 
matic Hydrocarbons. — V. Experiments in the Para Series. By Ira 
Remsen and Lyman B. Hall. 

In this paper, the fifth of the series, the authors describe some 
experiments undertaken with paraxylene and cymene, with the object of 
determine the effect of substituting groups upon the oxidizable groups 
contained in the hydrocarbon. If a negative group, as SO3 NHj, be 
introduced into paraxylene, it must, according to the prevalent views, 
take the ortho position with reference to one of the CHj groups. On 
oxidizing the product, this CH3 was found to be protected, while the 
other was oxidized. In cymene there are two oxidizable groups, CH3 
and C3H7. The SO^NH, group was introduced into cymene, and 
taking the ortho position with reference to CH3, the larger group C3H7 
is oxidized and the CH3 protected as in the case of paraxylene. The 
products are identical in the two cases. 

(SO.NHj 

If the product, sulphaminetoluic acid, C«H3 -: CH3 , be further 

( CO,H 
oxidized directly with potassium permanganate, it is converted into 

(SOaOH 
sulphoterephthalic acid, C0H3 -^ COaH . If, however, the potassium 

(CO,H 
salt of the acid be oxidized, the product is terephthalic sulphinide, 

(SO,NH 
CeHa 4 CO-l . 
(CO»H 

Brief Review of the most important changes in the Industrial 
Applications of Chemistry within the last few years, (Continued.) 

In this instalment of his report, Professor Mallet takes up the sub- 
ject of the Manufacture of Glass, and treats of the Materials, the 
Furnaces, Processes of Glass Working, Annealing of Optical Glass, 
and the Decoration of Glass Work. Under the heading Manufacture 
of Porcelain and other Clay Ware, the subjects taken up are General 
Character of Products, Mechanical Appliances, Kilns and Decoration. 

Report on Progress in Analytical Chemistry, (Continued.) 
This report by Dr. H. N. Morse is a carefully prepared summary of 
the original papers in analytical chemistry which have appeared in 
chemical journals this year to date. A very large number of papers 
has been read in the preparation of the report, and the substance of 
the more important ones is given. 

The remainder of this number is made up of Notes^ under which 
appear: Synthesis of Formic Acid, by V. Merz and J. Tibiriga; the 
Valence of Boron, by A. Michaelis and P. Becker; Artificial Alka- 
loids, by A. Ladenburg ; On the New Hydrogen Lines and the Disso- 
ciation of Calcium, bv H. W. Vogel ; Chlorine, Bromine and Iodine at . 
High Temperatures, by Victor Meyer and J. M. Crafts ; Brevities, At 
the end there is given a list of Recent Publications relating t^ 
Chemistry. 
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Seientifie A/mncintion. 

April 7, 1880. 



(i) A Conlribniion to the Kno^i'Uiige of ToiMtmdisHlphonk Acids 
and on the Consiitntion oj the Alpha-Acid, by Cosstantise Fahl- 
BERG. 

Thfs WM a descriplinn of the ttxul'S of an investigation which has lieen in 
proRr«S9 for more than a year past. Two isomeric toIuFnemonosul phonic 
•cidB are known, ll has now bren founil that, whtn a second sulpho-groap 
is introduced into either one of these, the product is the same in the iwo cases. 
This fad furnishes the proof of Ihe chemical structure of the disulphonic acid. 



Certain very peculiar am 
with the oxidation o( sot 
will be fully described 
complete results of the i 



■e obser 



ttigatioi 



(2) On Some Electromagnetic Experiments, bj- Edwin H. Hall. 

This communication garc an account of the further progress of experi- 
ments referred to in a recent number of Ihe American Journal oFMathemalics 
nnder the title, " A New Action of the Magnet on Electiic Currenis." 

The eflect discovered leemed to be the setting up of an electromotive 
force at right angles to the primary current and the direction of the magnetic 

No such iWi/fi*!/ electromotive force appears to be set up in the direction of 
the magnetic force. It Fa not yet determined whether the intensity of the 
primary current can he affected liy the action f{ the magnet. Any such effect, 
if it exists, is probably exceedingly small and may not lie within reach of (he 
most delicate instruments now in use. A resolute investigation of the matter 
will probably be made at some not very distunl date. 

The new effect was first detected in gold, and its direclirn determined. In 
silver it is found to have the same direction as in gold, but whether the mag- 
nitude is greater or \t*% is not yet known, tn iron It is apparently several 
limes stronger than in gold and it has the opposite directinn or .lign. Nickel. 
another magnetic substance, shows the effect in a marked degree, anil tn the 
lame direction as gold. Tin shows a slight elTect of the same sign appartntly 
as that in gold. 

At Prof. Rowland's suggestion, experiment" have been liegun for the pur- 
pose of testing for a deflection of the lines of statical induction in glass. 

I^of. Boltiman, of Grati, has p^bli^hed in (he •'/C.iistrlk'ii Atai/emie der 
Wiijiniehttfltn in Witii" » method by which he thinks the alis'^lutc velocity of 
the electricity in the gold. leaf strip may be determined from the data afforded 
by the discovery and oliservation of the new effect. The assumption upon 
which his reasoning is bared does not seem to be tenable. 

(3) -^ Preliminary Account of some Exfierimen/s tending to prove 
the Existence of a Xevi Function in the Anterior Roots of the Spinal 
Nerves, by H. Newf.i.l Martin. 

Sir Charles Ball and Magenriic proved that under ordinary circumstances 
the anterior roots convey alone efferent, and the posterior, afferent nerve 

No difference can, however, be detected Iwtween the nerve fibres in each 
case and it has hence been suspected that ihey are quite identical, Ihe differ- 
ence in function depending merely on the different central and peripheral 
organs attached lo their ends. When a motor trunk Is stimulated, it is sup- 
posed that, in addition to the efferent impulse, which travels from the irritated 
point lo ihe muscles and makes them cnniraci, there is a centrally traveling 
impulse, stalling at Ihe same lime from Ihe same point and reaching Ihe 
ipinal cord, bul not manifesting iwelf there by the production of any 
detected change. This l>elief is strengthened by Ihe phenomena of the 
" action current," but has not been absolutely proved. 

This central impulse, if it exists, represents a certain amount of energy and 
it is a question, What beccmes of this > It is probably loo small to be de- 
tected t>y physical changes, such as a rise of temperature lo which it might 
give rise; the living animal body being subject to variations which would 
exceed in amount those produced by transformation of the energy of the 
nervous impulse; ihe.ie latter in other words might be expected to fall 
within the limits of error of the experiment. 

It has been long known that Ihe "reflex time" of an animal. Such as 
a frog, is susceptible of modification. If one toe be dipped in very dilute 
acid it will be withdrawn after a certain interval ; but If simidtanenusly 
the other fool be crushed or the sciatic trunk of the opposite leg be slimulaled, 
this lime is.much increased. 

Experiments were made with the object of discovering whether the reflex 
time might not be siiiiilady influenced through the anterior roots alone. 

The seventh, eighth and ninth posterior tools of the right side were 
divided in a frog so as to leave tts sciatic trunk communicating with the 
■pinal cord by anterior roots only. The teflex time on the left side was then 
determined in the almve manner. It was found that with simullaneous stimu- 
'»lion of Ihe right scialic it was much increased ; Ihe effect coming on slowly 

d lasting some five or six minutes. 

n another case the ninth anterior root was stimulated and the reflex lime 
inaied on the leg of Ihe same side. It was greatly prolonged during the 



1 stimulation and for a considerable time after its cessation. The nperiiae 

. go to prove that the anterior roots can really conduct impulii«a centraTtf > 
modify the condition of the nerve centres : not arousing sensation at rd 
movements, bul greatly impeding the latter. Whether they also inleif 

I with the centrally traveling impulses in posterior roots which tend to C* 
sensations, has not yet l>een investigated. 

The author slated that ibis could only be considered as a preliminary ct 
munication, as the dtfliculty of obiaintng bull-frogs at present had made iti 
possible to perfcrm as yet a sufficient number of experiments to precluile 1 
chance of error. Should the results be confirmed, they would probably In 
some pathological importance in throwing light upon the "shock" fbllowi 

< many injuries and surgical operations, for the interference with the ttsi 
functions of the cord by impulses reaching it through the motor r9 
seemed much greater ana more enduring than that due to powerful stimshli 
of the sensory roots. They would also prove, beyond a doubt, thai I 
efferent nerve libres could convey impulses either way. 

May 5, 1880. 

(I) Co«^ 



e UntitturaWl Cnmpemmh, by iRA Remsfx. 



In this communication, attention was called to some peculiarities of eri 
monnxide. Some years ago the author showed thai this substance dna 1 
take up oxygen when treated with ozone at ordinary temperatures, altkoi 
it has the formula, CO, and hence must be regarded as unsaturated. 

Mr. I>. H. Btoun has now attempted lo determine the tcmperalnR 
which oione does act upon Ihe mouoiide. The experiments have noti 
been completed, bul, from present appearances, it may be said that the act 
begins al about 200°, though it takes place very slowly even at a higi 
temperalurc. It is believtd that al a sufficiently low temperature, cut 
monoiidc will l>e found In have the formula CiO,. It is proposeil to lestti 
question in the immediate future. 

{2) ComplHioH of the T/irori/ nf Jifjnhir Fl-iHTt*, by WASHIXtm 
1. STRINtiHAM. 



(3) A Problem of Morphologv, os Illustrated by the Develtpme^ 
of the Ea>(h-worm. by Edmund R. Wilson. 

The paper gave a brief review of some of the embryological evidence ef 
genealogical connection between the Anntlides or higher worms and il 
Vertebrates, and included an account i>f the main features of the developiK 
of the earth-worm. Upon comparinc the embryology of the bird or Aapi 
bian with that of an Annelide, such ,ts the earth-worm, a very striking ho 
larily is apparent in ihe devi lopmcnl i>f some of the most important systm 
This similarlly extends, moreover, lo details, so as very strongly to sojp 
the possibility of a ilose homology between the corresponding pit 
In both Anneliilcs and Vertebrates Ihe central nervous system iris 
as two parallel longitudinal thickenings "t the outermost embrw 
layer, or ecloderm. The history of the middle embryonic layer or tuo' 
derm is in the carlh-wotm curiously similar to that of the Vertebrates. T 
embryonic kidneys of some lower Vcitebrales, such as frogs and shirk 
correspond very clotitly to the excretory organs or segmental tubes of a 
Annelide*. When the development of the Annelides has been carefb 
studied, we may po<siMy l>e led to Ihe ciiiclu.sion that at a very rets" 
period a group of animals may have existed, which diverged, as linieni 
on, in two directions. One of the branches ted lo the modern wor» 
the other to the modern Vertebrates. 



Pft llolofficnl AnHoclftlon. 



April 2, 1880. 

(1) On The Exaggerated Influence of the Septuagim on the Grti 
of the Xew Testament, by JOHN .\I. Cross. 

The influence of the Sepluagint in modifying the Greek of Ihe New Te« 
ment c.innot be so great as it is usually considered to he. Many of the w 
called Hebraisms of the N. T. have no more analogy nrith Ihe Hebrew ibi 
with Classical Greek. They arose from the desire on the part of the wriip 
to emphasise and particularize their stalements, the more emphatic beiag tl 
rule, the unemphatic the exception. This may l>e seen, t. p-., in Ihc eiKiHk 
use of oi fill, or of the aorisl imperative for ihe present. "Different po'tia 
of Ihe Septuagint, amounting to about one-third of the whrile, were compare 
with Paul's Epistles in regard to Ihe use of the preposition /». The instate 
where <» is used in the Septuagint as a translation of ielJk instrumental in «■ 
parison with its assumed use by Paul, were shown to be about five pet cm 
of the whole amount in the former, and twenty-four per cent, in the laller, : 
result which is a contradiction of the theory an which its Hebraic lixte • 
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In connection with a canjeclure of Winer on Matt. iv. \\ Mi. Allinjan 
pointed out the usage at various pcnuds of (he language and showed that this 
construction, wliile appearin); very Bliiliingly in vivid tonvecsational pasJiages 
in Lucian, ia not found in Classic Greeli or in ihe New Tealaiiieni, where llic 
ellipsis to Ik sui'plied is always a necessary and an easy one. Atleiidon, 
however, was called 10 certain passajjes in Aiistophanes which differ from 
(his everyday usage j but ilie conclusion was reached that neither general 



proposed. 

(3) A XM, m 



of Ihe New Testament would support the emendation 
Horace, Car. I. xv, 14, by Chakles D, Mokris. 

,e fcniinis 



"graiaqi 
IiibcUi cilhara carniina divides." 

The diffeient inter |>retalions ol dividts given in the notes of Doering, 
Uillenbuiger, Macleane, Urelli, Wickhain, Nauck, and Schlilx wcie cited; 
and as [liese were all either clearly erroneous, or unsupported by any precise 
}>arallel, the suggestion was made that dhiijtie caimiiia might perhaps be 
intended 10 indicate an extreme and ariiHcial subdivision ol Ihe notes uf a 
melody, suggested in Horace's sic pristai malumque el luxuriim adJidil arii 
Tibutn. Though no other example of dHiidere, used in this sense, was 
adduced, two i>assages in Shakespeare were referred to (Kom. III., b. 39 and 
1 Hen. iv. III., I. *i!Il| in which the noun dwiiUn (explained by bchmidt, 
" variation, modulation ") appeared lo have a meaning analogous to thai 
claimed for dnidtie; and the rendering carel, trill, or quaver was suggested. 

(4) A Rci'U'dj of Harper's Lalin Lexicon, by Minton Warren. 

(Sl A brief CommuiUcalion on Sanskrit Texts recently tiiscovered 
in Japan, by Chakles R, Lanman, 

(6) A short Statement of the Number and general Character of the 
American Publications during 187^ in the field of Romance Philology, 
by A. Marshall Elliott. 

The whole number of publications was 59, including 3 reprinu and 49 
translations (from Ihe French). The number of cranklations in fiction greatly 
exceeds that in anv other subject, amounting to 17 out of a loial ol 49, the 
other translations being distributed through nine diffeient depariments of 
literature and science. Eight of Ihe publications were educational, 7 for 
French and I for Spanish. The general character of the educational worki 
is very elementary. Mo scientific Work of any kind appeared in this field 
<Juring the year. 

Mathematical Seminarif. 

April 21, 1880. 

(I) Oh a Completion of IVilson's Theorem, and Ihe Number of alh 
Jiesidiies, by Oscar H. Mitchell. 

Call Ihe number of numbers not greater than k, which contain no other 
prime factor than a in common with i, the a-tolitive« of k, and denote the 
number of them by Ta(*). Use the same notation with respect to at, aSt, &c 
If < = o'J'V' , ... the different totients of i arc as follows, viz : 
T{:f) = o^i4.'-i^--i (a-\) ii-l) (t-l) . . . , 
t.ii] ^ " (_) {i~l, le—i) . . . , 

t^i,^ '■ (_, (_) t_l) . . . , 

rMi) = " (—)(-) (—)..., &c., for Ihe 

<tiher combinations of ihe prime factors of *. 

II i = a'i" - . . f . - . f, i ^ ai ■ • - l.inA a - a'i- ■ • ■ f, and R. 
denote the common t{i)tb power residue of the j-loiitivcs of i, the most 
general form of Wilson's theorem is as follows : 

IfAen — M a power efan edd prime number, or double suth a pouter, or =. 4, 



9 -^ E I (\ , and a •= 1—6. The different teims of the sum express the 

number of roots for the different values of U a", where D a" denotes an 

nth residue containing a" . When n = I, the formula becomes a + u. If 
£i = 2, and t—rn > 2, o must be multiplied by 2 when it is greater than 



this is 



■ (.«') 



UlAe 



same time an odd number, then V'f,(i) + Ri 1 



3 k; i. 



all 



^ktr cases PT.(i)-k. ient<. 
l-lolitives of k. Elampli 



I k; where Ff i(i) denotes Ihe product of all the 

. ^ _. If i >• GO, and / = 6, then 0= 12; K, = 36, 

(■oundbysolving*" = j(mod. 60). Then, 6- 13 ■ IB- 34 -3ti -41 -48 -51— 36 
contains 60, or6"(l ■!■ 3-4) (9 ■ 7 ' 8 -9)— 36 contains 60. 

The number ol roots of x" — D = o (mod. a'), including those not prime 



40 the modulus 



i,^l»-i) + a , where o, — g.c.d. of » and * W~"\, 



If A -- the number of nlh residues (mod. rj'), and IJ ^ Ihe number 
(nioJ.d''}, S;c., ihen A 11, itc, = the number of Hth residuis (mod. a'*'- -)■ 

(3) On a General Method in Congruences, and its Application to 
Ike Theory of the Divisors of Cvclolomic Functions of d'cry Class, 
(SfARTHUK S. Hathaway. 

The form/-' (a) may bo defined as a solution of the eoiigrut'iee f (a) -== a, 
and the laws which govern it are the same as if it were defined by the equa- 
tion / (x) ^ a. ^uch a quantity, /-' (a), I call real (with lespect to the 
modulus) if the patametci a, which is constant only with respect to the 
modulus, can have a value for which /~' (a) is an integer ; otherwise I call 
/-' (a) imagiMry. We shall then have that if/-' (a) is real its integral 

- ■ ionof/(x)sa, andif it is iniagiuary/(.) ^ a is insoluble 

iidependent of the variation of/consequent 



These 



upon 



ling par 



nilar 



Win 



I the moJulus is 






: number, ^i-' (a), *~' (b), cannot be called /rP/Vf solutions of [^ (x)— a] 
[4 (:()— b] =^ o unless they are real ; but for a prime modulus, the complete 
solution of the product is included in the solutions of the factors, and in - 
particular, the congruence has as many solutions real and imaginary together, 
as its degree, and no more. 

A quantity is imaginary if it is imaginary with respect to anjr factor of the 
modulus, and it is real if real with respect to the relatively prime factors of 
the modulus. 

Every quantity Sj' which satisfies, fur the prime modulus /, 2-" ^ "Zi^ 
is real with respect to/, and every quantity 'S.x, which is real for this modulua 
p. salUfies the congruence I.rV ^ Z Ji-'"' (mod. /'). In this theoiem the con- 
vention is adopted that a quantity is divisible by/ whrn it is a real or imaj^i- 
nary multiple of/. I have corroborated directly this remarkable generalization 
of Fermat's theorem in the special case where the parts of 'S.x are the 
roots of a rational integral equation, and I also find that E. Lucas has done 
Ihe same in Vol. I. Am. Jour. Math. It is upon this theorem that the follow- 
ing propositions are based : 1 

All the roots of unity, and none others, which satisfy j'''^' 1 are real wilh 
respect lo /, and those, and iioni others, which satisfy jri'-' = 1 arc real with 
res|>ecl to/*. 

Take ip = p + p'-l + ,-, ,,*« where ^ is » primitive root of i' — 1 and I, 
Xi , . . Xn a set of numbers prim; to k which is repeated (or the modulus k, 
when multiplied by any one of Ihe set [ir.f. 1, 3, 4, 5, 'J mod. II]. Then Ip 
is real for all positive primes of Ihe form/' (/ — 1) , f !/— ^i) , - -/' (/ — *■■) '^ 
+ ik and, il:i isa prime number, for none others. If J-^o 2|) is real mod./in- 

Mk. KKANKLlt*. at the March meeting, read a note from Mr. A. W. Whit- 
comof Milwaukee,staiing that Ihe latter had published in the .4«a/i'jr, Vol.4, 
p. 13S, the theorem on the remainder in Taylor's serie;, given by Mr.Franklio 
at a previous meeting. 

Erratum. Mr. UilcUell has called my attention to the fact that my 
Theorem I, concerning rotation about a plane in four- dimensional space, 
announced at Ihe March meeting (see page 49), is wrong The word/w'<( in 
ihe theorem should be replaced by the word axis. The argument of the proof 
there given is fallacious and should be cancelled. I give a simple proof of 
the true theorem, due to Mr. Franklin. 

l.el the plane be that of xy, let (a, b, e, 0) be the co-ordinates of an arhi' 
Irary fixed point on it an<1 (jr, j", :, Ml those of the point which is to rotate 
about the plane. Then Ihe conditions of the problem give 

(,-™).+ (,_»)• +,.+,._ ™i„,. 

T^is is equivalent to 
which are the equations of a circle. 
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I American Journal of Mathematics. 

■Quarto. Quarterly. Vols. I and 2, dow complete. Vol. 3, No. 
Price, 16.00 per year. 

H- American Chemical Journal. 

OcUvo- Bi-monthly. Vol. 1, now complete. Vol. 2, No- 
April, 1880. 

PttcB, ts,00 per year. 



ni. American Journal of Philology. 

Octavo. Quarterly, Vol, 1, No. I (February 1880). Vol. i,No. 2 
id press, 

frlcu, »3.00 per ycsr. 

IV. Studies from the Biological Laboratory. 
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SCHEDULE OF SEMI-ANNUAL EXAMINATIONS. 

Thursday, May 27, to Wednesday, June 9, 1880. Hours of Examination: 9-12 A. M.; 3-6 P. M. 

The examinations will be held in Hopkins Hall, unless special notice to the contrary is given by the instructor of any class. 



Thursday f May 27* 

German Prose Composition: A,6r*B. 

Friday, May 28. 

General Chemistry. 
Plato : Gorgias, Meno. 
Livy. 
Quaternions. 

Saturday, May 29. 

Analytical Chemistry ; Afajor Course, 
German : Minor Course^ A, 
French : Minor Course^ B. 
Herodotus, bk.\. 
Tacitus : Historiae, bks, i, ii. 
Tacitus : Historiae^ bks. ii-v. 
Tacitus : Germaniay Agricoia. 

Monday, May 31. 

Embryology. 

French : Minor Course, A. 

Greek Prose Composition : A, 6r* B, 

Conies. 

Csesar ; Civ, Bell, 

Tuesday, June 1. 

General Physics (first day). 

Advanced Physics. 

Lysias : Orations, vii, xii, xvi, xxv ; Isocrates : Orations, i, ix. 

Lucretius. 

Old French. 

Elliptic Functions. 

Lessing : Laokbon. 

Humboldt : Ansichten der Natur, 

Scientific German. 

Wednesday, June 2. 

Osteology. 

New Testament Greek. 

Anglo-Saxon. 

German Ballads. 

Solid Analytic Geometry. 

Homer : Odyssey, bks, i-vi. 

Juvenal : Satires. 

Euripides : A Ices lis. 



(23) 



(13) 
(6) 

(17) 
(4) 

(10) 

(13) 
(II) 
•(I) 
•(I) 

•(2) 
•(2) 



(10) 

(II) 

(10) 

(3) 
•(I) 



(13) 

(3) 
(4) 

(8) 
(2) 

(4) 
•(I) 
•(I) 

•(0 



(8) 

(7) 

(10) 

(10) 

(4) 
•(2) 

•(I) 
*(i) 



TliurMdny, June 3. 

Chemistry of Carbon Compounds. 
Latin Prose Composition : B. 
History of British Philosophy. 
Differential Calculus. 
Cicero : De Officiis, 
Thucydides, bk. iv. 

Friday, June 4. 

General Biology. 
Goethe : Faust. 
Scientific German. 
Theory of Equations. 
Aristophanes : Ranae, 
Virgil: ^neid, bks. i-xii. 

Saturday, June S. 

Analytical Chemistry : Minor Course, 

Integral Calculus. 

Money, Banking and Finance. 

Plautus : Mostellaria, 

Herodotus, bks, v-ix. 

Monday, June 7« 

General Physics (second day). 

Middle High German. 

Mill's Logic. 

Euripides : Hippolytus. 

Thucydides, bk. \. 

Horace : Satires, Epistles. 

Tuesday, June 8. 

Schiller's and Lessing's Prose. 

Latin Prose Composition, A, 

Horace : Odes, Epodes, Satires, Ars Poet, 



Wednesday, June 9. 



Differential Equations. 
Conies. 



• Private readings. 



BRIEF ANNOUNCEMENTS. 



The next number ( Vol. I. No. 2) of the American Journal op Philology, 
now in press, will contain the followini; articles: L Etymological and 
Grammatical Notes, by F. I). Allen ; H. Verner s Law, by H. C. G. 
Brandt; III. Xenophon's Oeconcmicus, by C. D. Morris; IV. French 
Verbs in cicr and ctcr, by B. F. O'Connor; V. The Last Play in the 
Tetralogy, by M. W. Humphreys. It will also contain Azotes and Re^'ieivs^ 
by C. H. Toy, M. W. Humphreys, C. F. Raddatz, A. M. Elliott, A. 
S. Cook, T. K. Price, etc. 



A course of six lectures on the Theory of Numbers was begun by Dr. W. 
E. Story, April 10. None but those who are engaged in teaching or who 
are preparing to teach are received. This course will be supplemented by two 
or three lectures, to be given next fall, by Professor Sylvester. 

These lectures are designed to give an idea of the properties of integer 
numbers involved in the processes of arithmetic Special attention is 
paid to the following topics: multiplication, determination of the greatest 
ccmmon divisor, prime and relatively prime numbers, and so«called indeter- 
minate equations of the first degree. 



Henry C. Adams, A. B., of Iowa College, Ph. D., and late Fellow of this 
University, has been invited to lecture on Political Economy in the University 
f Michigan during the next academic year. 



The appointment of twenty Fellows for the next academic year will bee 
by the Trustees, June 7, 18S0. One hundred and thirty-seven candid 
have been registered, and their qualifications arc now receiving the coos 
ation of the academic staflf. Many of the applicants have not complied^ 
the prescribed regulations. The choice is likely to fall on those who b 
presented written papers, exhibiting unusual ability, upon scientific 
literary themes. 



Waldo S. Pratt, A. B., of Williams College, and now a Fellow d 
University, has accepted a position, under General Cesnola, in tlic Metropui 
Museum of Art, New York City. 

William Birnky, S. B., Davidson College, Ph. D., University of H» 
berg, now a Fellow of this University, has been appointed Profcssw 
Chemistry in the Agricultural College of South Carolina, at Columlna- 

The lectures of A. Graham Bell, Esq., on the Science of PhooolaiJ 
be given after January I, 1881. 

The lectures of Profkssor Diman, in Modern History, will be gi 

during the month of February, 188 1. 

Intelligence has been received of the arrival id Europe of PftOflV 
Gildersleeve and SvLVEsrER and Mr. C. S. Pkircx. 
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September 21. 
September 22—25. 
September 28. 



February 22. 
April 14-19. 



June 10. 



CALENDAR, FIFTH ACADEMIC YEAR, 1880-81. 

Next Term Begins. 

Examination for ICatriecilation. 

Instructions Resumed: Assembly in Hopkins Hall at 8 P. M. 



December 23 — January 4. Recess. 



Commemoration Day. 
Spring Becess. 
Next Term Closes. 
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MEETINGS OF SOCI^.^ES, Etc. 



!»• Scientific. First Wednesday of each 
month, at 8 P. M. S. F. Clarke, Sec'y. 

' Historical and Political Sclettce. 

c J Third Friday of each month, at 8 P. M. H. B. 
-, Adams, Sec*y. 

MetaphysiaU. Second Tuesday of each 
■R« month, at 8 P. M. Allan Marquand, Sec*y, 

Bhilological. First Friday of each 
^^ month, at 12 M. 



Xaturoitsts' Field Club. Saturday of 
each week, at 2 P. M. 

Biological. Thursday of each week, at 
4 P. M. 

Mathem€Mcal Seminary. Third 
Wednesday of each month, at 8 P. M. 

€hreek Seminary. Wednesday of each 
week, at 12 M. 



MATRICULATION EXAMINA- 
TION. 

The next examination for matriculation 
will be as follows : 

September 22, 9 A. M., Latin: 3 P. M., 
Greek. 

September 23, 9 A. M., French ; 3 P. M., 
German. 

September 24,9 A. M., Algebra; 3 P. M., 
Geometry. 

September 25, 9 A. M., Trigonometry ; 
3 P. M., Analytical Geometry. 

October 2, 9 A. M., EnglUK\ -^^^i .v^.. 
Natural Scwc^r.^* 
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ACADEMIC STAFF, 1880-81. 



President. 



GiLMAN, Daniel C. 81 Saratoga St. 

A. B., Ta^« College, 1853. *n4 A. M.. 1U5: LL. D.. Harrard ITolrcnrttf , and St. Joba'a CoHtft, 
1876 : ProfBMor io Yal« College. IMS-Tt ; President of the Unireriitjr of Oallforni*. 181S-7&. 

Professors. 

GiLDERSLEEVE, Basil L. 253 St. Paul St Creek. 

A. B., Princetoa College, 1849, end A. M.. Ii^&l: Ph. D., UnirenUj of GAttlngco. 18U: LL. D., 
College o^JrillUm and Marj, 1MB; ProfeeMr of Greek in the Unlrertlly of TIrglola. 
lBS<-7<: ProflMeorof Latin la the Unireraitj of TirginU. IMl-M. 

Martin, H. Newell 233 St Paul St. Biology. 

If. B..Univer«it7 of London, 1811. and l>r. Sc.. U7S : A. R., University of Canbridge. Ili74. and 
A.M.. 1877: Feilev, and late Lcctnrer on Natural Ulatorj in Chriit t allege, Caabrldge; 
Fellov of Unlreretiy College, London. 

Morris, Charles D. (Collegiate) 158 N. Howard St Latin and Greek. 

A. B., Llaoola College, Oxford. 1848, A. M.. and Fellow of Oriel College, Oxford. 1858; Pro* 
re«ior in the Untveraiiy of Kev York. 1873-78. 

Kemsen, Ira 213 St Paul St Chemistry, 

College of the CItj of Hew York ; M. D.. College of Phjtieiani and gurgeoni. N. Y., 1887 ; Ph. D., 
University of OdUiogen, 1870; PrefesMr of Chemistry in Williams College, 187t-;8, and 
previously Assistant in Chemistry In the University of T&bingen. 

Rowland, Henry A. 14 Cathedral St Physics. 

C. K.. Ren«eelaerPolyteehniolustito>c. Troy. 1870; Assistant Professor in the same 187i-7&; Ph. 
D.. Johns Hopkins University, 1880. 

Sylvester, J. J. 139 St Paul St Mathematics. 

A. M., University of Cambridge; F. R. S.. London and Rdinbnrgh : Corresponding Member, lasti- 
tnte of Pranee; Member, Academy of Seleooes in Berlin, O^ttingen, Xaples, Milan. St. 
Petersburg, ete.; LL. D. University of Dublin. University of Edinburgh ; D. C. L., University 
of Oxford ; Honorary Fellow of St. John's College. Cambridge; late Proftssor of Mathematics 
in the Royal Military Aoademy, Woolwich. 



Lecturers. 



Phonology. 



Bell, A. Graham Washington, D. C. 

Ph. D., National Deaf Mute College, 1880. 

Craig, Thomas Washington, D. C. Mathematics. 

C. K.. Lafayette Colle/te. I87&: Ph. D., Johus Hopkins rn!ver<ity, 1878; of the U. 8. Coast and 
Geodetic Survey. 

DiMAN, J. Lewis Providence, R. I. History. 

A. B.. Brown University, 1851 : D. 0. ; Profeiwor of Hl«tory in Brown Univenity. 

Lanier, Sidney 435 N. Calvert St English Literature, 

Morris, George S. St James Hotel. History of Philosophy. 

A. B.. Dartmouth College, 1861, and A. M.. I80t ; Uie Professor io the University of Michigan. 

Peirck, Charles S. 112 St Paul St Logic. 

A. B., Harvard University. 1859, A. M. aud S. R.. 1863 ; of the U. 8. Coast and Geodetic Surrey. 

Ra BILLON, Leonce 69 Park Ave. French Literature. 

Bach. 8s Lettres, Uolversitd de France. I Mi, and Licencl4 en Droit, 1836. 

Associates. 

Adams, Herbert B. 123 W. Madison St History. 

A. B., Amherst Oollege, 167S. and A. M.. 1873; Ph.D., University of Heldellierg, 1878 ; Lecturer 
on History at Smith College. 

Brandt, Hermann C. G. 228 N. Eutaw St German. 

A. B., Hamilton College. 1872, and A. M., 1873: AssUtnnt Professor of Modern Languages in Hauil. 
ton College, 1874-76. 

Brooks, William K. Lake Roland, Bait. Co. Biology. 

A. B.. Williams College, 18*0; Ph. D.. Harvard University, 1875; Director of the Chesapeake 
Zoological Laboratory. 

Browne, William Hand 2 Huntingdon Ave. Librarian. 

M. D.. University of Maryland, 1850. 

Cook, Albert S. 123 W. Madison St English. 

S. B., Bulgers College, 1872. and 8. M., 1875. 

Cross, John M. 186 St Paul St A^ew Testament Greek. 

A. B., Princeton College, 1867, and A. M., 1870; Tutor of Greek io Princeton College. 1879-76. 

Elliott, A. Marshall 214 N. Howard St. Romance Languages. 

A. B., Haverford College, 1864, and A. M., 1878; A. B., Harvard Uuiversity, 1868. 

Hastings, Charles S. 8 Denmead St Physics. 

Ph. B., Tale College, 1870, and Ph. D.. 1873 ; Holder of the " Tyndall Scholarship " in Paris, 1875. 

Morse, Harmon N. 12 Denmead St Chemistry. 

A. B., Amherst College, 1878; Ph. D.. Uuiversity of Q6ltlagea. 1876; lottructor in Chemistry at 
Amherst College, 1875-76. 

^OTT, Austin Washington, D. C. History. 

A. B., Tale College, 1869; A. M., University of Michigan. 1870; Ph. D., University of Leipsie. 
1878 ; late Instructor in History at the University of Miehignn. 



Sewall, Henry Bi^ 

S. B.. Wesleyaa University. 1876; Ph. D.. Johns RopkiM UBlrtnUj . 1B1». 

Story, William E. 41 Franklin St MatkemM 

A. B., Harvard University. 1871 ; Ph. D.. Ualvenltj af LMpito. MTi; Twlm- mt MittiMiilli 
Harvard University. 1875.76. 

Uhler, Philip R. 218 W. Hoffman St /Natural HisU 

Ml»rarian of the Peabody Institute, and Prwideal af tlM MaryUaA i «■<!■■ j •# ■■!■«». 

Warren, Minton 123 W. Madison St Lai 

A. R.. Tufts College. 1870 ; Ph. D.. Ualversity ef StrnabWf. MTt. 



Assistants. 
Clarke, Samuel F. 267 N. Eutaw St 

Ph. B.. Tale College, 1678; Ph. D.. Johns HopkiM Calvenlty. Itlt. 

Franklin, Fabian 228 W. Lanvale St 

Ph. B.. ColumbtWn Unlversi^. 1866; Ph. D.. Johns BopklM Uale«raltj. I 

Hall, Edwin H. 270 W. Fayette St 

A. B., Bewdoin College, 1I7S ; Ph. D., Johna Hopklna Ualftnl^, 1 

Hall, Lyman B. 255 N. Eutaw St 

A. B., Amherst College, 1878 ; Ph. D.. University ef OdttlsgM. ItTS. 

Sedgwick, William T. 267 N. Eutaw St 

Ph. B., Tale College, 1877. 



Bi^ 

MatktmA 

Pkn 

CkewaA 

Bi^ 



Gn 
PkiUUi 

Phtlesefi 

Pkjfk 

Bi^ 

Ckemisti 

^^gic and Ethh 



Fellows. 

Bevier, Louis 

A. B., Rutgers College, 1878. 

•Bloomfield, Maurice 

A. M.. Furman University (S. C). 1877 ; Pk. D., Johns Hopktu UBlTWvlty. 187». 

Bright, James W. 

A. B., LafeyeiU College. 1877. 

Burt, Benjamin C. 

A. B.. Uuiversity of Mi.hlgau, 1875. and A. M., 1879. 

Freeman, Spencer H. 

A. B.. University of Rochester. 1675, and A. M., 1878. 

Hart WELL, Edward M. 

A. B., Amherst College, 1878, and A.M.. 1876. 

Kuhara, Mitsuru 

8. B.. University of Tokio, Japan, lh77. 

•Marquand, Allan 

A. B., Princeton College, 1874; Ph. D., Johns Hopkins Onlrtrsliy, 18M. 

Mitchell, Oscar H. MathemA 

A. R., Marietu College, 1875, and A. M., 1878. 

MrrsuKURi, Kakichi 

Ph. It.. Tale College, 1879. 

Nichols, Edward L. 

8. B.. Cornell University, 1875; Ph. D., University of Odtttafca, ISTt. 

NicoLASSEN, George F. 

A. R., University of Virginia. 1879 

O'Connor, Bernard F. 

m 

Bach, it Lettres, University de France, 1874. 

Palmer, A. Chase 

A. B., Johns llopkin* Universilf, 1879. 

Perry, Herbert M. 

A. R., Harvard University, 1880. 

Prentiss, Robert W. 

S. B., Rutgers College, 1878. 

Rowland, William L. 

S. R., University of Pennsylvania, 1880. 

Spieker, Edward H. 

A.B., Johns Hopkins University, 1879. 

Swift, Morrison L 

A. R., Williams College, lti'79. 

Van Velzer, Charles A. 

S. R., Cornell University, 1876. 

Wheeler, Arthur W. 

A. R., Amherst College, 1879. 

Wilson, Ed.mund B. 

Ph. B., Talc College, 1878. 



Bi^n 
Pkja 
Grti 

RofHance Languif^ 
ChemistT 

A/athemJti 

Mathrmeth 

Chemisff 

Cm 

Pkihsifi 

Mathem^- 

P»T» 

Biibp 



♦Fellows by courtesy. 
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COURSES OF INSTRUCTION FOR THE FIFTH ACADEMIC YEAR. 

PBELIMINARY PBOORAMMES. 



The foUowing Announcements elwuld he retid in connection with tfie Register for 1879'80, to which they are in 

part supplementary. 

In this Register will be found a full statement of the work performed last year by the University, Collegiate and Special Students, 
the terms of Graduation, Fees, Calendar, Major and Minor Courses, etc. Copies may be obtained on application by postal card to the 
Johns Hopkins University. 

The statements now given are to be considered as preliminary to fuller subsequent announcements to be made orally or in writing by 
the several departments. 

Students who desire additional information, especially those who propose to enter here in the Autumn, are requested to correspond 
with the President. 



J 



Mathematics. 

1. Professor Sylvester will lecture three times a week through the 
year on the Theory of Numbers. The advanced course will occupy 
one hour weekly, and the elementary course two hours weekly. 

2. A Mathematical Seminarium will be conducted by Professor 
Sylvester and Dr. Story. 

At its monthly meetings, which are attended by all the instructors 
and advanced students of mathematics, papers are read, and such 
topics are freely discussed as may have been suggested in the reading 
of the professors and students, or may be, for other reasons, of interest 
to the company. 

3. Dr. W. E. Story, Associate in Mathematics, will lecture as 
follows : 

(a) On Higher Plane Curves, an advanced course, twice a week, 
and an elementary course, four times a week, during the first half-year. 

(b) On Solid Analytic Geometry, an advanced course, twice a week, 
and an elementary course, four times a week, during the second 
liatf-year. 

(c) On Differential Equations^ two or three times a week, during 
the year. 

4. Dr. Thomas Craig (of the United States Coast and Geodetic 
Survey) will lecture four times a week through the year: 

(a) On the Theory of Functions, including the Abelian. 

(b) On the Theory of Fluid Motion. 

5 Mr. C. S. Peirce (of the United States Coast and Geodetic 
Survey) will lecture during the last half-year on the Theory of Proba- 
bilities. 

6. Dr. Fabian Franklin, Assistant in Mathematics, will instruct 
classes, during the year, in 

(a) Conic Sections, three hours weekly. 

(b) Differential aftd Integral Calculus, three hours weekly. 

(c) Determinants and Modern Algebra, two hours weekly. 

Physics. 

1 . The Physical Laboratory^ well equipped with instruments (espe- 
cially with reference to researches in Heat, Electricity and Mag- 
netism), is constantly open to advanced students, under the direction 
of Professor Rowland, from 9 A. M. to 5 P. M. 

2. Professor Rowland will lecture through the year on Thermo- 
^dynamics d,nd the Mathimatical Theory of Magfutism atid Electricity. 



3. Dr. C. S. Hastings, Associate in Physics, will give the instruc- 
tion in General Physic sV\Xi^yi^\ti% Mechanics, Light, Sound, Heat, Elec- 
tricity and Magnetism). There are daily exercises, through the year, 
including two lectures, three recitations, and one practical lesson in the 
Laboratory, (to which a select number of students is admitted), weekly. 

To enter this class, a knowledge of Trigonometry is essential. 

[For more detailed information in respect to the work in Mathe- 
matics and Physics, consult University Circular, No, 3 (February, 
1880), which will be sent to students proposing to pursue these courses.] 

1. The Chemical Laboratory ^ a new and well arranged buildings 
thoroughly equipped, is open daily from 9 A, M. to 5 P. M. The 
work of advanced students is under the direction of Professor 
REMSEN,(who is in the Laboratory for consultation during the regular 
working hours), and he will also, with the cooperation of Dr. H. N. 
Morse, Associate in Chemistry, direct the general laboratory work. 

r 

2. Lectures on General Chemistry will be given, four times a week, 
during the first half-year by Professor Remsen, and, during the last 
half year by Dr. Morse, with two examinations weekly. 

3. Lectures on Organic Chemistry will be given by Professor 
Remsen, four times a week, during the second half-year. 

4. Lectures on Analytical Chemistry will be given once a week by 
Dr. Morse, through the year. 

Biology^ 

1. The Biological Laboratory^ which contains an unusually complete 
collection of physiological instruments, is constantly open, under 
the direction of Professor Martin. Instruction is given to advanced 
students, and also to those who desire a knowledge of Biology as intro- 
ductory to the study of medicine, or as a branch of a liberal education. 

2. The Chesapeake Zoological Laboratory is open for the present 
year, during the warmer months, at Beaufort, N. C, under the direc- 
tion of Dr. W. K. Brooks, Associate in Biology. It is a station for the 
prosecution of original researches in respect to the marine life of the 
Atlantic sea-board, and advanced students only are received. 

3. Lectures are given, through the year, by Professor Martin on 
General Biology, and on Animal Physiology, 

4. Lectures will be given, during the Winter months, by Dr. W. K. 
Brooks, on Animal Morphology, 

5. Instruction will be provided in* Vegetable f%ysio{o^ -^xA. M.ov- 
phology. 
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Greek and Latin. 

1. A Greek Seminarium will be conducted by Professor Gilder- 
sleeve, and will meet twice weekly through the year. Its object is to 
train the future teacher in the exegesis and criticism of Greek authors, 
and to guide individual research on all the lines of philological 
inquiry, grammatical, literary, historical, and archaeological. 

The studies are grouped each year about some organic centre. In 
1878-79 the exercises consisted in the analysis, exegesis and criticism 
of selected tracts of Lucian, and in the prosecution of researches into 
the language of Lucian, and the life of the second century. During 
the session of 1879-80 the centre of work was Aristophanes. In 
1880-81 the study of the Attic orators and the Greek rhetoricians will 
form the chief occupation of the members. 

2. Professor Gildersleeve will lecture on Greek Grammar, espe- 
cially Syntax^ once a week, for three months, and then, twice a week, 
through the year. He will also conduct a series of practical exercises 
(at least twenty) in Greek Composition and in translating Greek at 
dictation, and will interpret select Tracts 0/ the Greek Renaissance; and 
will read some Greek poet (to be announced). 

3. Dr. M. Warren, Associate in Latin, will form a class, to meet 
at least once a week, for the critical study of Terence. Each member 
will be supposed to have an acquaintance with all the plays of Terence, 
and attention will be directed more especially to the critical constitu- 
tion of the text, and a discussion of the views of different commenta- 
tors. Students are recommended to get Umpfenbach^s edition with 
critical apparatus. 

He will conduct a course of reading in the Latin Rhetoricians^ 
especially Cornificius (Rhetorica ad-Herennium), Quintilian and Seneca 
the father), and also a series of exercises, in the latter part of the 
year, in the interpretation of Latin Inscriptions. 

4 In the major and minor courses (chiefly arranged for under- 
graduates, but open also to others), it is proposed that the following 
authors shall be read under the direction of Professor C. D. Morris 

and Dr. M . Warren : 

In Latin. 

Horace, Odes, Epodes, Satires, Epistles. Livy, three books (prob- 
ably not xxi). Tacitus, Germania, Agricola, Dial, de Or, and parts of 
the Annals. Plautus, two plays. Terence, one play. 

If arrangements can be made, the Verrian orations of Cicero will 

also be read. 

In Greek, 

Herodotus, books iii. and iv, Sophocles, Antigone and Electra. 
Thucydides, books iv. and v. Euripides, two plays, not yet selected 

There will besides be weekly exercises in Greek and Latin composi- 
tion throughout the year. 

5. Mr. J. M. Cross, Associate in New Testament Greek, will give 
instruction in the principles of textual criticism, and will read selected 
portions of the Greek New Testament^ with reference to the dialectic 
and individual characteristics of the writers. 

Momai%ce and Teutonic Languages, 

I. Mr^, A. M. Elliott, Associate in Romance Languages, offers 
instruction to advanced students in Old Italian Dialects (Mommsen, 
Die unteritalischen Dialecte) ; Low Latin (Meyer, Recueil d'anciens 
textes bas-latins) ; Provenqal (Arnaut Daniel, Raimon de Miraval, 



Pel re Cardenal) ; French of the Twelfth Century; and Poring 
(Cam«es, Os Lusiadas). 

He will also direct a second cla.ss in Old French (from the Nint 
the Twelfth Century); Italian (Dante, Divina Commedia) ; 
Spanish (Poema del Cid). 

He will also lecture during the year on the French, Spanish 
Italian Dialects. 

The major and minor courses in French will be carried 01 
heretofore. 

2. Mr H. C. G. Brandt, Associate in German, ofifers instruc 
to advanced students in Gothic (Bernhardt's text and the is^ranima 
Heyne^s edition of Stamm*s Ulfilas) ; in Old High German (Brauj 
Althochdeutsches Lesebuch, Hahn*s Grammatik, Piper's Otl 
Allhochdeutsche Versbetonung) ; in Middle High Gertmn, (Ni 
lungenlied, Bartsch's edition), selections from the Minnesin* 
Weinhold's Grammatik. 

He also proposes to conduct a German Seminarium, once a w« 
or once in two weeks, in which the literary work will turn chi 
upon the ante-classical period (from 1725 to the death of Lessi: 
Goethe*s Faust, and the Lyrics of Schiller and Goethe ; while 
grammatical and philological work will include the historical \ 
comparative grammar of the Teutonic Languages. 

The major and minor courses in German will be continued 
heretofore, 

3. Mr. A. S. Cook, Associate in English, will instruct in An^ 
Saxon^ Early and Later English. The courses will be in substa 
those which have hitherto been announced ; but a more expl 
statement will be made at a later dav. 

4. Mr. L. Rabillon, Lecturer on French Literature, will % 
public courses of lectures, /// French^ and will meet, in a private cb 
students who wish to perfect themselves in the use of oral and writ 
French. 

5. Mr. Sidney Lanier, Lecturer on English Literature, will Icct 
in public on topics to be hereafter announced. 

History and JPolitical JScotwiny^ 

1. Dr. H.B.Adams, Associate in History, will give a general coo 
of instruction in Modern History, particularly with reference 
Modern Absolutism and Revolution^ four hours a week, during 
early part of the year ; and also a special course, once a w«ek, on 
sources oi early English Constitutional History. 

He will also lecture in public on the History of the Mediaeval Chui 
and State. 

2. Dr. A. Scott, Associate in History, will give a course of instr 
tion in American Constitutional History, 

[Further information in respect to the major and minor courses 
History may be had, in print, on inquiry.] 

Philosophy and Ijogic, 

Professor G. S. MoRRis will lecture during the last half of they( 
on Systematic Ethics and on some phases of the History of And 
Philosophy, 

Mr. C S. Peirce will lecture on the Theory of Probabilities a 
on other topics in Logic. 



SCIENTIFIC PERIODICALS 

Published under the auspices of the Uttivtrsity. 



I- American Journal of Mathematics. 

Quarto. Quarterly. Vols, i and 2, now complete. Vol. 3, in 
progress. Price, $6.00 per year. 

n. American Cbemlcal Journal. 

Octavo. Bi-monthly. Vol. i, now complete. Vol. 2, Nos. i, 2, 3, 
issued. Vol. 2, No. 4, in press. Price, $8.00 per year. 



Ill- American Journal of Philology, 

Octavo. Quarterly. Vol. i Nos. i, 2, issued. Vol. i. No. 3,111 pre 

Price, $8.00 per year. 

IV. Studies from the Biological Laboratory. 

(Including the papers published by members of the Biolo^cal ai 
Zoological Laboratories.) Octavo. Vol. i, now complete. 

Price, $8.60 per volume. 
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MEETINGS OF SOCIETIES, Etc. 



PUBLIC LECTURES. 



Scieufiflc. First Wednesday of each 1 PhilologUal. First Fiiday of each 
month, at 8 P. M. Next meeting, January ' month, at 12 M. Next meeting, January 7.1' Prof. Rabillon's Course (in French) on the 

S- E. H. Hall, Secy M. Warren, Sec'y. I 5^//m/j ///vvjw^ is now in progress in Hop- 

Hisff^ricfU ftnd PolUical Science. i.- _ tt.i, „* - p \f ^„ iv«rir.«o^^..^ »^a 

Third Friday of each month, at 8 P. M. | Mathewafiral. Third Wednesday of each ^^"^ "^'^' ^^ 5 P- M , on Wednesdays and 

Next meeting, December 17. H. B. Adams, month, at 8 P. M. Next meeting, Decem- , Saturdays of each week. 

( Sec'y. iber 15. 

' Metaphyaical. Second Tuesday of each I 
month, at 8 P. M. Next meeting, Decem- 



^ ber 14. Allan Marquand, Sec*y. 



A full announcement of the other lectures 
to be given this year will be made in the next 



number of the iVn^.'**^ Ox^^'^ix.'?*, 
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ENUMERATION OF CLASSES, FIRST HALiF-YEAR, 1880-81. 



Mathematics. (27 students.) 

Classes meot in Room 16. 
Theory of Xiimbers: Prop. Sylvester. Twice weekly, Tues- 
day and Friday, 1 P. M. (6). 

Franklin. Ladd. Prentiss. 

Hathaway. Mitchell. Van Volaer. 

Mathematical Seminary: Pkof. Sylvester and Dr. Story. 
Third Wednesday of each montli, 8 P. M. (14) 

Bisslng. Freeman. Perry. 

Bland. Hathaway. Picklo. 

Collins. I^dd. Prentiss. 

Cuy Kendall. Mitchell. Van Velzor. 

Frankllu. Norwood. 



'Problems in Mathemalics: 

day, 12 M. (4). 
Blssin^. 
CuUins. 



Du. Story. Once weekly, Thure- 



Higher Plane Curves: Aden need Course: 
weekly, Tuesday and Friday, 10 A. M. (4). 

Ladd. 
Mitchell. 



Norwoo<l. 
Prentiss. 

Dr. Story. T^ice 

Norwood. 
Prentiss. 



Conic Seel i€}n 8 : Dr. Story. Thrice weekly, Monday, Wednesday 
and Friday, 1 P. M. (8). 

Collins. Garthe. Lieblff. 

Cuykendall. O.lman, B. I. Keeso, C. L. 

Day, W. C. Ketler. 

Iheory of Functions: Dr. Craig. Thrice weekly, Tuesday, 
Thursday and Friday, 5 P. M. (3). 

Bls&inff. Mite: ell. Van Velzor. 



Hydrodynamics : 
day, 4 P.M. (6). 

Bifsinfir. 
Good DOW. 



Dr. Craig. Twice weekly, Tuesday and Thurs- 



Hall. 
Perry. 



Prentiss. 
Wheeler. 



Htterminanfs: Dr. Franklin. Twice weekly, Monday and 
Wednesday, 10 A. M. (9). 

Blfslufir. Freeman. Norwood. 

Collins. Gllman» B. I. Perry. 

Flolther. Hall. Wheeler. 

Differential Calculus: Dr. Franklin. Thrice weekly, Monday, 
Wednesday and Fridny, 11 A. M. (0). 



Collins. 
Cuykendall. 



Harlan. 
Koyl. 



Pdge. 
Pickle. 



Theory of Equations: Dr. Frakklin. 
12 M., and Thursday, 10 A. M. (5). 

Collins. Garthe. 

Cuykendall. Pickle. 



Twice weekly, Tuesday, 



Reese. C. L. 



Physics. (32 Students.) 

Classes meet in Rooms 3, 4. 7, 8. 

General Physics: Dr. Hastings. Daily, 10 AM. (15). 

Adkins. Kbelingr. Robinson, A. J.* 

Berry, Ingle. Robinson. C.H. 

Boston. Johnson. Strutton. 

Day.D. T. Page. Wiegand. 

Earlo. Price. Wilson, H.V. 

AddiUonal attcndunts upon Experimental Lccturof>. 

Collins. Harlan. Picklo. 

Laborafory Work: Professor Rowland. Daily, 9 A. M. to 
5 P. M. (G advanced students. 



Bamett, 
Fletcher, 



Freeman, 
Goodnow, 



Koyl, 
Wheeler, 



Electricity and Magnetism: Prof. Rowi^and. ((SV 

Fletcher. Goodnow. Perry. 

Freeman. Koyl. Wheeler. 

Major Course: Dr. Hastikgb. Lectures once weekly, Thn 
1 P. M. ; Laboratory work during week, especially Wednesday 
noon. (8). 

Pickle. 



Blssinff. 


Day,W.C 


Coale. 


Harlao. 


Collins. 


Lietdff. 


Cuykendall. 




Laboratory Work: 


{CloM in G 


(12). 




Boston. 


Ebollnff. 


Broun. 


Johnson. 


Day, D. T. 


PtffO. 


Earle. 


Price. 



Beld. 



RoblnsonJC. 
Strmtton. 
Wlesand. 
Wlleoii,H.T 



Chemistry. (83 students.) 

Classes meet in Chemical Laboratorj. 

General Chemistry: Four lectures by Prof. Rkmskk, sik 

examinations by Da. Morse, weekly, (including Saturday), 9 
(22). 

Baden. Keyser. Stevens. 

Bay ley. Kimball. Strmtton. 

Dosh. Llebig. Thoooaa. 

Earle. Mahoo, O. L. Trimble. 

Freeman. Marburg. WarreiL, H. C 

Frick. Price. Wlesmnd. 

Garthe. Robinson, C. H. 

Kecler. Kolando. 



Laboratory Work: 

Baden. 
Bay ley. 
Broun. 
Coale. 
Clark. B. 
Day, D. T. 
Day, W. C. 
Dosh. 
Earle. 
Frick. 
Garthe. 
Goldsborough. 



Prof. Uemsen and 
Keeler. 
Keyser. 
Kimball. 
Kuhara. 
LiebifiT. 
Mahon, O. L. 
Mahon K. W. 
Marburg. 
Palmer, C. 
Palmer, A. G. 
Fund. 



Db. Mobsb. Daily. 
Roblnsoo, C. '. 
Stevens. 
Stokes. 
Stratton. 
Thooiafl. 
Trimble. 
Warren, H.C 
Wle$raod. 
Worthingtoo. 
WyUo. 
Young. 



Analytical Chemistri/: Dr. Morsb. Three times weekly, ! 

day, Thursday and Fri(Jay, 10 A. M. (7). 

Do9h. Fund. Thomaa. 

Keyser. Stevens. Tilmblo. 

Palmer, A. G. 

Biology. (20 Students.) 

Classes meet in Biological Laboratory and Lecture Boom. 

Animal Pliysiology : Prof. Martin. Thrice weekly, Moe 
Wednesday and Friday, 11 A. M. (12). 

Donaldson. Keyser. 

Dosh. Lock wood. 

Hartwell. Mitsukuri. 

Howell. Moalo. 



Reid. 

Rolando. 
WarlleM. 
Wilson, B. a 



General Biology: Prof. Martin. Thrice weekly. Toe 

Thursday and Saturday, 11 A. M. (7). 

Lock wood. Held. 

Mitsukuri. Stevens. 

Moale. 



Trimble. 
WarflekL 



Human Anatomy: Dr. Winslow, Univ. of Md. Thrioevd 
Tuesday, Thursday and Saturday, 1.15 P. ll (8). 
Donaldson. Howell. 
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Romance Languages, (^b students.) 

Low Latin: P. Meyer^g Receuil d^anciens iexUs bos-latins: Mr. 
Elliott. Once weekly, Friday, 5 P. M., Room C. (4). 

Fay. O'Connor. 

Oamor. Taylor, P. H. 

Portuguese: Camdes^ 0» Lusiadcu : Mb. Elliott. Once weekly, 
Friday, 3 P, M., Room C. (8). 

Fay. Gamor. O'Connor. 

ProvetiQal: Oaitcelm Faidit, Arnaut Daniel : Mr. Elliott. Thrice 

weekly, Monday and Wednesday, 11 A. M., and Friday, 4 P. M.> 

Room 0. (4). 

Fay. O'Connor. 

Garner. Taylor, P. H. 

Italian: Dante: Mr. Elliott. Twice weekly, Monday and Wed- 
nesday, 12 M., Room G. (G). 

Baden. Linthlcum. Reese, R. M. 

Brinton. O'Connor. Taylor, P. H. 

Liebiff. 

Old French: Mr. Marcou. Thrice weekly, Tuesday, Thursday 
and Friday, 12 M., Room C (2). 



Baden. 
Gordon. 

French: Minor Course: 
Boxvdoln. 
Brown. 
France. 



Reese, R. M. 
Taylor, P. H. 

Mr. Marcou. Daily, 1 P. M., Room C. (8). 
Glenn, W. L. Miller. 

Gordon. Wilaon, H. V. 

Jones. 



French: Reading Class: Mr. Marcou. 
11 A. M., Room I. (10). 

Biden. Duffy. 

Beadenkopf. Garthe. 

Boston. Robinson, 0. H. 

Bush. 



Once weekly, Thursday, 



Warfleld. 
Wlegrand. 
Wilhelm. 



English* (22 Students.) 
Ang'fi^ftxon: Mr. Cook. 
11 A. M., Room B. (2). 
Alexander. 



Twice weekly, Tuesday and Friday, 



MacClintock. 



Icelandic: Mr. Cook. Thrice weekly, Monday, Wednesday and 
Thursday, 11 A. M., 123 W. Madison street (2). 

Bright. GJellum. 

Shakespeare: Mr. Cook. Daily, 8 P. M., Room B. (6). 
Boyle. Oheek, S. R. Bvans. 

Cheek, F. J. Day, D. T. MacClintock. 

Fmse Sti le : Mr. Cook. Once weekly, Saturday, 12 M., Room A. 

(U). 

Bemls. Jones. Ramage, B. B. 

Campbell. MacClintock. Ramage, B. J. 

Earle. Marburg. Thach. 

Ebeling. Nlcolossen. Wilhelm. 

Fels. O'Connor. 

History and Political Science. (88 students.) 

Modern Absclutism and Revolution: Dr. H. B. Adams. Four 
times weekly, Monday, Tuesday, Thursday and Friday, 4 P. M., 
Room A. (38). 



Adklna. 

Bemis. 

Berry. 

Bowdoin. 

Boyle. 

Brinton. 

Campbell. 

Cheek, F. J. 

Crisp. 

Derby. 

Sbeilng. 



Evans. 

Fels. 

France. 

Gordon. 

Ingle. 

Jameson. 

Johnson. 

KimbalL 

Leftwlch. 

Mahon, O. L. 

MacClintock. 



Mcllwaine, 

Murray. 

Patterson, 

Peterson. 

Ramage, B. B. 

Ramage, B. J. 

Robinson, A. J. 

Sale. 

Swift. 

Tiffany. 

Wilhelm. 



English Constitutional History: StubU's Select Chari 
Dr. H. B. Adams. Once weekly, Wednesday, 12 Bi., soiall lee 
room of the Peabody Institute. (13). 

Bemis. Fels. Leftwlch. 

Berry. Fraooo. Bamaffe, B. Bl 

Crowe. Ingle. Hanuicre« B. J. 

Derby. Jameson. Tiffany. 

Campbell. 



History of Local Self- Government . 


' Dr. H. B. Adams. ( 


weekly, Saturday, 


10 


A. 


. M., Library of the 


Maryland Uista 


Society. (80). 












Adkins. 






Derby. 




I«eftwlch. 


Bemis. 






Ebeling. 




Ltnthloum. 


Berry. 






Evans. 




Mahom O. I*. 


Bowdoin. 






Fels. 




Mollwalne. 


Boyle. 






France. 




Murray. 


Brinton. 






Gephart. 




Palmer, K. 


Campbell. 






Gooflman. 




Ramaire, B. B. 


Cheek, F. J. 






Jameson, 




Ramage, B. J. 


Crisp. 






Johnson. 




BobloBOQ, A. J 


Crowe. 






KimbalL 




Wilhelm. 



Political Economy: Dr. H. C. Adams. Foot times weekly, 1 
day, Tuesday, Thursday and Friday, 5 P. M., Room B. (17). 

Adkins. Lcftwioh. Ramage, B. B. 

Bemts. Linthicura. Ramage, B. J. 

Brinton. Mcllwaine. Boblnaoa,A.J 

Campbell. Mahon, O. L. Swift. 

Jameson. Murray. Tiffany. 

Johnson. Palmer, N. Wilhelm. 

Finance: Dr. H. C. Adams. Once weekly, Wednesday, 4 P. 
Room A. (15). 

Adkins. Kimball. Murray. 

Bemis. Lcftwich. Palmer, N*. 

Brinton. Linthicum. Robtnaoa* A. J 

Campb?ll. Mcllwaine. Tiffany. 

Jameson, Mahon, O. L. Wilhelm. 
Johnson. 

In addition to tbe above classf^a, a meeting is held onoe weekly, Wedoa 
5 P.M., in room A, for the discussion of special themes in Political Boodoo 

Logic and Psychology. (13 students.) 

Advanced Logic : Mr. Peiuce. Thrice weekly, Tuesday, Tl 

day and Friday, 9 A. M., Room U. (7). 

Bissing. r^add. 

Franklin. Marguand. 

Oilman, B. I. 



MitcheU. 
Prentin. 



Elementary Logic: Mr Peirce. Twice weekly, Mondaj 
Wednesday, A. M., Room C. (5). 

Wilhelm. 



BissiQff. 
Howell. 



Kobinton, A. J. 
Short. 



Psychology^ Dr. Mafquand. Thrice weekly, Tuesdav, Thun 
and Friday, 12 M., Hopkins Hall Annex. (4). 

Brinton. I<eftwicb. 

Howell, Robisaon, A. J. 

Physiography. 

Dh. Clarke. Thrice weekly. Monday and Wednesday, 11 A. M 
Saturday, 10 A. M , Room G. (15). 

Jones. 
Pund. 
Reese, C. L. 
Robinson, C H. 
BtrattOQ. 



Boston. 

CaDflold. 

Cromwell. 

Crutchflold. 

Duffy. 



Earle. 
Fels. 
Jrick. 
Glenn, J. 
Glenn, W. L. 



Elocution. 

Mb. Wood worth. Daily, 9 A. M., Hopkins HalL 

Beadenkopf. Gjellum. 

lio iiit). Johnson. 

Brinton. Kimball. 

Duffy. Leftwlch. 

Fels. MacCllntook. 
France. 



(18). 

Mabon,0. L. 

MitcheU. 

Murray. 

O'Connor. 

Wilhelm. 
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SYNOPSIS OF THE RECENT SCIENTIFIC JOURNALS 



Published Here. 



American Journal of Philology. Edited by Professor 

GiLDERSLEEVE. VoL I. No. IL 

Article J. — Etymological and Grammatical Notes. — By F. D. 
Allen. 

The words discussed are: (i) r;//ovp<5f, which is decided to be a 
compound of bpoq, oi>poc, in the sense of watcher^ looker ^ like K7/roi'p(5c, 
and so meaning " watching from afar," " looming up in the dis- 
tance." (2) Gcw/ckJc, from dka and w^a, meaning piobably "onlooker 
at a spectacle." (3) The appearance of the digamma in f To/;/<jf in a 
recently discovered Argive inscription. (4) dat^puv, which is deduced 
from do/f, "torch," and receives the interpretation "fiery-hearted," 
"gallant." (5) Siremps, explained as equivalent to si tern eampse, 
" thus in very fact." (6) Macte, which is supposed to be macte^ an 
adverb, when joined with esto, and macte, a vocative, when without 
esto. (7) Tempcrare, the meaning of which, " restrain," " keep in 
bounds," is deduced, after Usener, from tempus, connected with 
templum in its augural sense, "space marked out." (8) Intrare, 
penetrare, which are derived from noun-stems intero, penetro — as 
superare from supero. 

Article 21, — On Recent Investigations of Grimm's Law. — By H. 
C. G. Brandt. 

llie law is restated with the aid of the symbols x.y. z. in three 
formulas. It is claimed that the use of symbols necessitates inquiry 
into their exact phonetic value, too much neglected when signifi- 
cant letters are used. This is particularly true of x, generally 
called "aspirate;" y is always the sonant stop, z the surd. For 
Parentspeech x the value of b* is claimed in accordance with 
Ellis' observation and Sievers* theory. The groups of languages, 
which Grimm's Law affects, are best represented by Parentspeech, 
General Teutonic and High German ; not by Sanskrit, Gothic, etc. 
To the opinion that Sanskrit must show the primitive sounds, was 
due the first large class of exceptions to the formula Prsp. x >• G. 
T. y ^ H. G. z. Grassman showed that Sanskrit, Slavic, etc., had 
shifted to y, and that the formula stands without exception. 

The rest of the paper is taken up with Verner's Law, which ex- 
plains the second class of exceptions, supposed to be such fi-om an 
undue importance attached to Gothic sounds. The formula in 
question is : Prsp. z > G. T. x ^ H. G. y. It seemed to run Skr. 
z ^ G. T. y > H. G.z. Vemer discovered that the occurrence of 
both X and y in the second group was due to a diflference in the 
primitive accent. When x stood in the accented syllable it was pre- 
served ; if it stood anywhere else, it passed into y already in the 
G. T. period. Both this y and the one which came from Prsp. x 
shifted then to H. G. z. Hence there was really no exception to 
Grimm's Law, but when G. T. x stands in originally unaccented 
syllables the formula runs : Prsp. z >• G. T. x >• y > H. G. z as 
shown by Prsp. patar >• G. T. fadhar >• fadar >• H. G. vater. 

Article III. — On the Principles of Orthography of French Verbs 
ending in -eler and -eter, — By B. F. O'Connor. 

The writer has collected a complete list of such verbs : and, while 
admitting that present usage presents inexplicable anomalies, thinks 
that the main determining factor was etymology: and that the 
concluding consonant before e mute should be doubled in all those 
verbs which are derived from Latin verbs having // or assimilated 
// in the infinitive, or from Latin double-diminutives, or feminine 
nouns : while all others should be written with ^ before the mute e. 

Article IV, — A Critical Examination of an Edition of Xenophoh's 
Oeconomicus by K, Idncke. — By C. D. Morris. 

It is shown that the editor has rejected nearly a quarter of the 
traditional text. The reason which chiefly induced him to make 
^ch large excisions appeared to be an impression that the discourse 



of Socrates with Ischomachus, which occupies the latter p< 
of the book, is to be regarded as the fulfilment by Socrates ( 
promise to help his friend Critobulus in his efforts to improi 
estate. It was shown that no such conclusion is justified I 
words of the dialogue. The chief objections alleged by L 
against the passages he expels from the text were then stated 
it was shown that neither on grounds of consistency and symc 
nor on those of phraseology and style, is there any adequate r 
for subjecting the text to such violent and arbitrary niutil 
Passages were cited from August Boeckh and Leonhard Sp 
in condemnation of this tendency to aOiTTfctc, which was reg 
as far too prevalent among scholars of a certain type. 

Article V.-^On the Fourth Play oj the Tetralogy. — By 1 
Humphreys. 

The writer examines minutely the metrical structure of th 
clops and the Alcestis, and shows that there was a style of 
fication which was free from the established licenses of Co 
while it yet was less rigorous than that appropriated to Tra 
and which was adapted to what the writer calls a romance d 
He uses the positions thus gained to determine the charac 
the play to which the recently published fragment of Eur 
must have belonged. The fragment is quoted at length and 
conjectures offered and discussed. 

Samuel Garner contributes a note on the so-called " Sub^ 
Dubitatifj' je ne sac he pas. 

The conclusion reached is that sac he is not here really a 
junctive at all, but that it is phonetically possible as an indie 
The author believes that there are two inflections of the pr 
indicative oi Savoir: one coming directly from the Latin, y>: 
tu saches^ ^c. ; and a second later one of purely French fc 
tion,y> sais^ tu sais, &^c. 

The Reviews and Book Notices^ contain : Reviews of Skeafs 
mological Dictionary^ by A. S. Cook, and of Mal/ery*s Sign Lan^ 
among the North American Indians, by C. H. Toy. A. M. 1 
OTT' contributes a Statement of American Publications in Ron 

Philology Jor 1879. 

Reports are given of the Zeitschrift der Deutschen M<m 
landischen Gesellschaft, xxxiii. ; Journal Asiatique, April, i 
Germania, xxiv. ; Englische Studien, i. ; Revue de Philologie 
I ; Zeitschrift fur Romanische Philologie, iii , 4 ; Rheinis 
Museum, xxxv.; and Philologus, xxxviii., 3, 4, 

VoL /:, No. III. 

Article I. — On Verrius Flaccus, by H. Nettleship. 

An account is given of what is known of Verrius Fla< 
(the author of "the first Latin Dictionary ever written"), 
of what he has suffered at the hands of his epitomator, I 
peius Festus, and of Paulus Diaconus, who in a similar wa^ 
down Festus. The bulk of the present article is devoted t( 
attempt to show, with greater exactness than had been dent 
O. Muller, the character of the original work of Verrius Flac 
and the way in which it is probable that it was made up, am 
what extent his citations are due to his own researches • butch 
to point out that " Verrius arranged his instances under each l< 
in successive series, each of which contained glosses headed 
citations from the same author.** A second article is promise 
which the attempt will be made to show how we may get at a 
larger amount of the work of Verrius Flaccus than is containe 
the epitomes of it, by scrutinizing the quotations in QuintiJ 
Pliny, Macrobius, &c 
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Anicle If. — Hitiory of ' Coincidt' and ' Coineidtnce.' — By H. E. 
Shepherd. 

The introduction of the words coincide and coincidence into the 
English language is traced hislorically. Quotations are made 
from various writers, beginning with Roger Bacon, which indicate 
that the word was first coined by the philosophical writers of the 
middle age ; that it passed from their use into the vocabulary of 
learned writers of the 17th century and was adopted by the math- 
ematicians 10 represent the old congruens, congruere ; and that 
finally its popular use was confirmed by the coincident deaths of 
Adams and Jefferson, on July 4, 1826. 

Article III. — The 'Ablaut' of Greek roots which show variation 
be/ween r and 0. — By M, Bloomfield. 

The paper contains 46 pages, and is divided into five sections. 
After a brief introduction, in which are stated the most recent 
opinions of German scholars on the influence of accent, the ex- 
istence of nasal vowels, and the nature of palatal consonants, with 
references to the chief works embodying them, the first section 
points oat the inconsistency which is unavoidable if the variations 
of the loots in question are to be accounted for by an assumed 
£Una, and that the facts force us to admit the existence in the 
earliest times of "a root-system consisting of three forms, two 
strong ones and one weak one." The second section treats of the 
important part played by nasai vowels in Greek words. The third 
section discusses the variation of roots consequent upon the pala- 
talization of original gut(urals. The fourth section shows the way 
in which the original Indo-European accent made itself felt in the 
forms taken by roots. The fifth section classifies Greek words, 
verbs and nouns, according as they are regularly made from one 
or other of the forms of ' ablaut.' 

Article IV. — Logical Consistency in views of Language. — By W. 
D. Whitnev. 

It is shown that, from the two fundamental facts, that languages 
are different and that the particular language any man learns is 
determined for him by the circumstances of his birth, it follows by 
necessity: (i) That there is no necessary connection between a 
conception and the word which denotes it: {2) That human lan- 
guage is essentially different from the sounds uttered by the lower 
animals : {3) That the study of language belongs to the class of 
historical not physical sciences: {4) That in these facts lies the 
value of the study of language as an aid to ethnology. Val- 
uable remarks are made also on the historical development of 
languages, and on what the question as to the origin of language, 
considered as a scientific one, really implies; and the article con- 
cludes with a defence of the classification of language with other 
social mstitulions. 

The Reviews and Book Notices conlaxa an Account, by W. I. 
Knapp, of the Catalogue of the Spanish Library, bequeathed by 
George Ticknor to the boston Public Library ; a notice, by C. R. 
Lanman, of various books, recently published, concerning Oriental 
Studies, and among them of I^ofessor Whitney's Sanscrit Gram- 
mar; an account, by M. Warren, of Schroeder's and Sonenn- 
scheiii's rival publications of the emendations of Hautus, found in 
MS. in Bentley's copies in the Brilish Museum ; a review, by 
Francis Brown, of " The Origin and Growth of the Psalms" by 
by the late Professor T. C. Murray. 

Reports are given of Mnemosyne, vii. 3 and 4 ; Anglia, ii. ; 
Revue de Philologie, iv. 2 ; Neue Jahrbiicher, f. Philol. u, Paed , 
1879, parts 9-12; Hermes, 1880, part i. 



Article I. — On the Determinatian of Albuminoids in Hay and 
Coarse Fodder, by H. P. Armsby. 
For the purpose of determining the value of a feeding-stuiT it is 
' 3 estimate the quantity of the albuminoid nitrogen con- 



! tained in it. No good method has hitherto been known for 
j distinguishing between n on -albuminoid and albuminoid nitrogen. 
I The author describes a satisfactory method in this article. 

Article II. — Researches on the Substituted Bensyl Compounds. — 
Parachlorbemyl Compounds, by C. L. Jackson and A. W. Field. 

This article contains descriptions of Ihe methods of preparation 
and the properties of a number of new derivatives containing the 

parachlorbenzyl group. 

■ Article III. — On the Action of Hydrochloric Acid and of Chlorine 
on Acetobemoic Anhydride, by W. H. Grbene. 

It is shown that acetobenzoic anhydride prepared by the action 
of benzoyl chloride on sodium acetate is identical with the pro- 
duct obtained as a result of the action of acetyl chloride on 
sodium benzoate. Both substances act in exactly the same way 
towards hydrochloric acid and chlorine. With the former reagent 
they yield acetyl chloride, acetic acid, benzoyl chloride and benzoic 
acid. With chlorine the products are acetyl chloride, chloracetic 
acid, benzoyl chloride and a-chlorbenzoic acid. 

Article IV. — On the relative Densities of permanent Gases at high 
Temperatures, by J. M. Crafts. 

The remarkable results recently obtained by Victor Meyer in 
experimenting upon chlorine led the author to repeat the experi- 
ments in a modified form. Instead of determining the specific 
gravity of chlorine when liberated from a solid chloride, he deter- 
mined the specific gravity of the free gas at high temperatures, 
and finds that it is normal. This indicates a very marked differ- 
ence in conduct between free and nascent chlorine. 

Article V.^The Vapor Density of Iodine, by J. M. Crafts and 
F. Meier. 

V. and C. Meyer in their experiments found that at high tem- 
peratures iodine vapor has an abnormal density, being about two- 
thirds the normal. The authors have found that at a temperature 
of 1470° the density is only 0.58 of the normal instead of two- 
thirds. They conclude that the vapor density of iodine compared 
with air diminishes progressively with the increase of temperature 
between about 600° when it is still normal, and about 1470° when 
it reaches the \'alue above indicated. 

Article VI. — On the Oxiilafion of Substitution Products of Are- 
n-atic Hydrocarbons. — VI. Experiments with Mesitylene, by L. B. 
Hall and Ira Remsen. 

In previous papers it has been shown that whenever an acid 
group occupies the ortho position with reference to an oxidizable 
group the latter is protected from the action of certain oxidizing 
agents. In this paper a case is examined in which one acid 
group occupies the ortho position with reference to two oxidizable 
groups in the same compound. It was thought that both the 
latter groups would be protected, but the experiments thus far per- 
formed seem to indicate that this is not true. The experiments 
are to be continued, however, and it is hoped that the question 
left open may receive a final answer in the immediate future. 

Brief Review of the most important changes in the Industrial 
Applications of Chemistry' within the last few years. [Continued.) 

Professor Mallet in this report, under the head of " Materials 
used as Food," speaks of improvements in connection with the 
chemistry of Bread, Meat, Meal Extracts, Preserved Vegetables, 
Butter and Cheese, Sugar, Wine, Beer, Distilled Spirits. Vinegar, 
Artificial Flavoring Essences, and Artificial Mineral Waters. 

'I he remainder of the number is made up of Notes, under which 
appear : On the reversal of the direction of rotation caused by ordi- 
nary malic acid by a simple change in Ihe concentration, by G H. 
Schneider; The Alkaloids, by A. Ladenburg; On the gases retained 
by occlusion in aluminium and magnesium, by M Dumas; Tht 
Research Fund in England, 
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Article I. — On the Density of the Vapors of some Ammonium 
Compounds y by W. G. Mixter. 

It is shown that ammonium acetates and ammonium benzoate 
dissociate completely into ammonia and the respective acids when 
heated under low pressures. 2NHsSiF4, NHjBF,, and aNHjSn 
CJ^^ dissociate at temperatures above 300® into ammonia and the 
respective compounds of fluorine and chlorine. 

Article II, — Researches on the Substituted Benzyl Compounds: 
Parachlorbenzyl Compounds y by C, L. Jackson and J. Fleming 
White. 

This paper is a continuation of the one of the same title in the 
foregoing number of the Journal. 

Article III. — Preliminary Note on the Synthesis of Afethy leonine 
(md Coftstitution of Conine, by Arthur Michael and Charles 

GUNDELACH. 

A base isomeric with conine was obtained by heating normal 
butylidene chloride (CHs— CH^— CH,^— CHCL,) with alcoholic 
ammonia. By the action oi an alcoholic solution of methylamine 
on normal butylidene chloride a base was obtained which appears 
to be identical with natural methylconine. 

Article IV. — 1. On a new Variety of Tetrahedrite, by F.W. Clarke 
and Mary E. Owens. 2. Specific Gravity Determinations y by F. W. 
Clarke. 

Article V. — Concerning Iodine y by Victor Meyer. 

The author states that by a modification of the method of heat- 
ing originally employed by him he has succeeded in reaching a 
materially higher temperature, and that the vapor density of iodine 
at this point agrees very closely with the value calculated for I. 

Article VI. — On the Determination of Barium as Chr ornate y by 
H. N. Morse. 

Frerichs states that the presence of acetic acid is a necessary 
condition to the complete precipitation of barium as chromate. 
This statement the author finds to be correct, but the further 
statement that barium chromate may be washed with dilute acetic 
acid was found to be incorrect. It was shown that barium chro- 
mate cannot be washed with even the dilutest solutions of acetic 
acid without loss. A further result established by the experiments 
undertaken by the author is that, if a small quantity of chromate 
of potasium is added barium chromate may be washed with quite 
concentrated solutions of acetic acid without passing mto solution. 

Article VII — On A-Toluenedisulphonic Acid and its DerivativeSy 
by C. Fahlberg. 

Toluenedisulphonic acid is prepared, on the one hand, by treat- 
ing paratoluenesulphonic chloride with sulphuric acid, and, on 
the other hand, by treating orthotoluenesulphonic acid with sul- 
phuric acid. This shows that it contains one sulpho-group in 
the para and one in the ortho-position with reference to methyl. 
By oxidation of the amide of the acid with potassium perman- 
ganate a substance belonging to the class of sulphinides, viz: 

CeH8<S02NH was obtained together with the dipotassium salt 
( SOsNHa 

i COOH 
of disulphobenzoic acid, CeHj \ SO3OK + HjO. From both of 

( SO2OK 
these products, by fusion with potassium hydroxide, dioxybenzoic 
acid was obtained, and from this, by simply heating, resorin. 

Report on the Progress of Analytical Che fnistty, by H. N. Morse. 

Report on Progress in Physiological Chemistry y by R. H. Chit- 
tenden. 

Reviews of Post's " Grundriss der chemischen Technologies' and 
of Girardin's ^^ Lecons de Chimie ^lementaire applique aux Arts 
Industrie Is y by J. W. M. 

The number is closed by a list of Recent Publications relating to 
Chemistry. 



Vol. II No. 4. OctobeTy 1880. 

Article I — Researches on the Complex Inorganic Acids^ by Wi 

cott Gibbs. 

This paper is a continuation from p. 217, vol. I. It conta 
the results of a series ot laborious examinations of the complin 
phosphotungstates. Details in regard to the methods of prepi 
tion, the properties and analytical methods employed are giv 
In this installment of the memoir there are described espco 
members of the twenty-four-atom series and of the twenty-ti 
atom series. The fundamental acid of the former series is 
WO5 P0O5 6 HgO, + 47 aq., that of the latter series 22 W 
P,0^'6H;0+45a(l. 

Article 11.— On the Detection and Determination of Arsemc 
Organic Mattery by R. H. Chittenden and H. H. Donaldsoi 

In the process described, which is a modification of thatf 
employed by Gautier, the features of special advantage are: > 
treme accuracy, great delicacy, and the use of but three chemic 
nitric acid, sulphuric acid, and zinc. A simple form of the Mz 
apparatus is recommended which, it is claimed, appears to comh 
all the essentials of a perfect apparatus. The presence of orgx 
matter, according to prevalent opinion, interferes with the test 
arsenic by Marsh*s method. The authors show that this is i 
true. A number of quantitative experiments were made to eta 
mine the delicacy and the accuracy of the new method and th 
gave very satisfactor)* results. 

Article II I^ — Estimation of Sulphur in illuminating Gas bj h 
ing in Oxygen y by W. G. Mixter. 

A (juantity of the gas measured by a dry meter is burned in 
large glass vessel, which is kept cool during the operation. T 
products of combustion are afterwards treated with bromine i 
then washed out into an appropriate vessel, evaporated to a so 
volume, and the sulphuric acid determined as barium sulphatt 

Article IV. — A Synthesis of Water for a Lecture Experiment, 
W. G. Mixtkr. 

Article V. — Tubulated Crucible for use in estimating Mb 
Products of Ignitiony by F A. GoocH. 

This paper needs the accompanying drawing to make it dc 
and is not suitable for extraction. 

Article VI. — Researches on the Substituted Benzyl CompouMdi> 
On Paraiodbenzyl Compounds, by C. L. Jackson and C. F. Mabo 

The compounds described in this paper are similar to those i 
scribed in the two preceding numbers, differing from them incfl 
taining iodine in the benzene-nucleus instead of chlorine. T 
properties and methods of preparation of a number of these ctf 
pounds are given in detail. 

Article VII. — Chloro-nitro-phenetoly by Edward J. Hallocl 

Chluro-nitro-phenetol is best prepared by treating phenetol ft 

with a mixture of potassium chlorate and hydrochloric add, 11 

the chlorophenetol thus obtained with concentrated nitric add 
Btitf Revinv of the most important changes in the IndMstn 

Applications of Chemistry within the last few years^^CoH^mA 

by J. W. Mallet. 

The subjects taken up in this report come under the geoc 
heading — 

" Materinls and Processes connected with Clothing." The si 
headings are : General Chemical Treatment of Textile Materia 
Bleaching, including Manufacture of Chloride of Linte / IVipen^ 
of Dye Stuffs ; Artificial Coloring Matters / Mordants ; D^ 
Calico-Printing/ I'anning; India Rubber ; Gutta-perchay ek* 

Report on Progress in Physiological Chemistry ^ by R. H. Chi 

tendkn. — 

The Subsection of Chemistry at Boston. 

A letter giving a brief account of the proceedings of the Sub* 
tion o! Chemistry of the American Association for the AdvanceaB 
of Science at the meeting held at Boston, in August i88a i 
F. W. Clarke. ' 

Ozone in the Airy by E. Sch6ne. 
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No, 5. November^ 1880. 
h I. — Researches on the Complex Inorganic Acids ^ by WoL- 

rlBBS. 

'wenty-atom series of phospho-tungstates is first considered, 
aple of which is the normal barium salt. 

20 WO, Pj Oft. 6 BaO+48 aq. 
he eighieen-aiom series the potassium salt 18 WO, P^ O5. 
-|- 23 aq., is a good example. Then follow detailed 
s of representatives of the sixieen-atom series and the^^r- 
71 series, 

irsenio-tungstates, as far as examined, correspond in a gen- 
yr to the phospho-tungstates, though they appear to be, as 
ess well-defined than these last. 

general results of the investigation of the phospho-tungs- 
y be stated briefly thus : 

le phospho-tungstates form a series of which the lowest 
obably contains six atoms of tungstic to one of phosphoric 
ind the highest, tweniy-four atoms of tungstic to one of 
Dric oxide. 

: least the greater number of phospho-tungstates contains 
I number of atoms of tungstic oxide. The homologizing 
r these cases is therefore 2 WO,. 

he highest number of atoms of base observed in any case 
Id style), which implies that the acid contains twelve atoms 
oxyle. 

I all cases observed the number of atoms of hydroxyl re- 
by a monatomic metal is even. 

ne instance occurs in which two acid phospho-tungstates of 
t orders appear to unite to form a definite compound ; but 
e admits of a different explanation. 

I all phospho-tungstates studied the number of atoms of 
• of hydroxyl is more than sufficient to saturate the phos- 
oxide present, if we admit that the acid is 12-basic. At 
part of the hydroxyl or base must therefore be united to 
: oxide. 

le IL — Estimation of Alkaloids by PotasAum Mercuric Iodide, 
ERT B. Prescott. 

562 F. F. Mayer introduced into use a standard solution of 
ic iodide with excess of potassium iodide, in a method for 
imetric determination of ihe chief natural alkaloids. The 
was not, however, found to give uniformly satisfactory re- 
id the author has, from time to time, with the aid ot students 
Jniversity of Michigan, endeavored to render it more precise 
stigating the nature of the precipitates formed with different 
Js, and determining the best conditions for effecting the 
ation. 

le III — On the Ethers of Uric Acid c—Dimethyluric Acid^ 
B. Hill and C. F. Maberv. 

sthyluric acid was made by heating diplumbic urate with 
iodide. It is a crystallized substance. It yields salts, sev- 
which are prepared and examined. By treatment with 
hloiic acid it breaks up according to this equation: 
^H3)2 NA + 5 H,0 = 3 CO, + NH, + 2 CH,NHj + 
^O^ 
ol. 
lized with nitric acTid it yields methylalloxan and methylurea. 

>ne inference from their experiments, the authors say : " It 
:n shown that the two hydrogen atoms of uric acid which are 
d in the formation of salts are directly connected with two 
It nitrogen atoms; furthermore, when methyl groups are 
ced in the place of these hydrogen atoms, that two other 
en atoms may then be replaced by metals. The only 
explanation of this behavior would seem to be that the 
^drogen atoms of uric acid are attached to four different 
n atoms, and that only two of these hydrogen atoms can 
aced at the same time by strongly basic radicals." 



Article IV, — Researches on the Substituted Benzyl Compounds : — 
Orthobrombenzyl Compounds, by C. L. Jackson and J. Fleming 
White. 

The compounds described in this paper are orthobrombenzyl 
alcohol, QH4 BrCH, OH; orthobrombenzyl cyanide ; orthobrom- 
paratoluic acid, QHi BrCO,H and its salts; the sulphocyanate ; 
and orthobrombenzylamines. 

Article V, — The Constitution of ihe Tartrates of Antimony, by F. 
W. Clarke and Helena Stallo. 

It is shown that the free acid corresponding to tartar-emetic un- 
dergoes decomposition very easily and yields orthoantimonious 
acid Sb (OH),. From this fact the authors are inclined to think 
that the commonly accepted formula for tartar-emetic might better 

CCi 
be changed to C,H, (OH), <co'> ^^ (^^)- '^^ formula does 

away with the necessity of assuming the presence of the antimonyl 
group SbO in the salt. 

Article VI, — On the Relative Stability of Certain Organic Salts, 
by Miles Beamer and F. W. Clarke. 

The barium salts of methyl, ethyl, propyl, isopropyl, isobutyl and 
amybulphuric acids were subjected to the same gradual increase in 
temperature and the extent and rate of decomposition of each 
noted. From the experimental data the conclusion is drawn that 
with the compounds of higher molecular weight, decomposition 
begins more slowly, but proceeds farther, than with the lower salts 
of the series. 

Article VII — Some New Salts of Uranium, by F. W. Clarke 
and Mary £. Owens. 

Article VIII, — Graphite from Ducktown Tennessee, by W. L. 
Dudley and F. W. Clarke. 

Article IX, — On the Distribution af Arsenic in the Human Body 
in a Case of Arsenical Poisoning, by S. W. Johnson and R. H. 
Chittenden. 

A recent case of arsenical poisoning, in the State of Connecticut, 
led the proper authorities to demand a chemical examination of 
the body of the victim. Accordingly a large number of analyses 
of different parts of the body were made, and some facts of scien- 
tific interest with reference to the distribution of the arsenic were 
established. The arsenic was found in all the tissues and organs 
examined, though only an unweighable trace was detected in the 
brain. 

Artule X, — Synthesis of Salicylic Acid, by Edgar F. Smith. 

When I part of copper benzoate is heated with about 3 parts of 
distilled water in a sealed tube at 180°, for three hours, a reaction 
takes place, which may be represented by the following equations : 
2 [(CeHsCOj)^ Cu] + 2 H,0=Cu,0 + 3 CeH^COaH + 
CeH,OH COjH. 
Salicylic acid. 
The yield of salicylic acid was not very abundant. 

Recent Progress in Agricultural Science, by H. P. Armsby. 

This is the first installment of a report on progress in the chem- 
istry of agriculture. The chief subjects here taken up are the 
" Effect of Temperature on the Vitality and Germination of Seeds,** 
and the effect of the " Presence of Oxygen,** 

Following this report there are Reviews, ist oi Lunges Treatise 
on the Manufacture of Sulphuric Acid and Alkali, by J. W. Mallet; 
2d. of Beilstein*s Handbuch der organise hen Chemie; '3d. of lVurtz*s 
Atomic Theory; and 4th. of Some Recent Investigations in Physical 
Chemistry, particularly Julius Thomsen*s Thermochemical Investiga- 
tions of the Theory of Carbon Compounds, and J. W. Bruhl's In- 
vestigatUms on the Relations between the Refractive P&wers of Bodies 
and their Chemical Constitution, The last three reviews are by the 

editor. 

The number closes with notes on : The Opium Alkaloids, by E. 
V. Gerichten ; River Water, by C. M. Tidy and E. Frankland ; Two 
Remarkable Cases of Metamerism, by L Schreiner; The Atomic 
Weight of Glucinum, by Lothar Meyer; The Nature of Cauccuian 
Petroleum, by F. BeUstein and A. Kurbatow. 
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PROCEEDINGS OF UNIVERSITY SOCIETIES. 

Abstract of the More Important Papers Read at Recent Meetings. 



HeienUfic Association. 

A review of a recent paper by Julius Thomsen^ of Copenhagen, 
entitled: " Ihermochemical Investigations on the Theoty of Carbofi 
Compounds, by Ira Rem sen. 

In the paper it is shown that, by simple mathematical processes, starting 
from the hgures representing the heat of combustion of some of the simpler 
hydrocarbons and the two oxides of carbon, a general formula can be de- 
duced for the heat of formation of any hydrocarbon. By an application of 
this formula the structure of certain hydrocarbons can be determined, if the 
heat of combustion is known. As the determination of the heat of com- 
bustion is easily within the range of experimental possibilities, we have thus 
a new method, independent of the usual chemical transformations, for de- 
termining the structure of compounds. In the review sulficicnt of the details 
of the original paper were given to furnish an idea of the methods of reasoning 
and calculation adopted by Thomsen. A detailed review of the same paper 
is given in the " American Chemical Journal," vol. II., No. 5. (November, 
i8do.) 

The De%*elopment of Phoronis : A Contribution to the Study of 
Animal Metamorphosis, by E. B. Wilson. 

This communication gave an account of a paper by the author, read before 
the American Association for the Advancement of Science, at Boston, an ab- 
stract of which will appear in the ** American Naturalist." An attempt was 
made to explain the steps by which the remarkable metamorphosis 01 Phiy^ 
ronis may have arisen. 

Starting from a common point, the larva and adult have developed in two 
Vw'ry different directions, by becoming adapted to entirely different conditions 
of life. The peculiar metamorphosis enables the creature to pass directly 
from one condition to the other, without losing time and cnerg}' in a stage 
of transition. 

The peculiar disposition of the alimentary canal in Phofvnis may be ex- 
plained as the result of the flexure ol' a primitive form, whereby the anus 
was brought beside the mouth. The external flexure disappearing by fusion 
of the two parts thus brought into proximity, the animal attained its present 
structure. 

Researches in Hydrodynamics, by H. A. Rowland. 

The paper gave some of the results of an original investigation in Hydro- 
dynamics, the fuller statement of which is about to appear in the American 
Journal of Mathematics. 

On the Eolation of the Plane of Polarisation of Light by Reflec- 
tion from the Surface of Strongly Magnetized Nickel^ by E. H. 
Hall. 

Three specimens of this metal have been experimented upon, all pro- 
ducing a decided effect of the same sign as that observed with iron. 

On the Rate of Increase of the Speed of Trotting Horses as 
deduced from Statistics by the Graphical Method, by C. S. Hastings. 

'Philological Association. 

Recent attempts to explain the forms attributed to the verb which 
appears in our Lexicons as 0/j/w, by C. D. Morris. 

To Nauck's hypothesis of a verb arising by contraction from ?r/jrf i^/y/. 
Brugman objects (i) that no primitive vtrb can be cited as treated in this 
way, which is the more necessary, considering the laxity of the connection 
of prepositions in general with verbs, and (2) that Nauclc is forced to reject 
or alter in an arbitrary way several of the forms which have to be accounted 
for. Curtius assumes that the root is 0p7 — from bher, ^p — (as ^i'^.rrroq is re- 
lated to ^^/v^Ci etc). Brugman shows that though several of the forms in 
question may be accounted for by this assumption, still some of Curtius' 
analogies will not bear a close scrutiny, and that consec^uently his theory 
fails to account for several of the traditional forms. Brugman's own view is 
that Curtius' root bher^ ^pif — ^may be accepted as most easily ex[)laining most 
of the forms ; and that as theie was a strong resemblance between some of 
these forms and those of Irffii^ as well as a close similarity in meaning, the 
two verbs became associated in the popular mind ; and that thus the forms 
which are not referable to i^pfj — were made on the pattern of forms of u/ui, 
though there is no etymological connection between the two verbs. 

A note on Sieirri * surd media* and lauVs * sonant tenuis,' by H. 
C. G. Brandt. 

It was claimed that such sounds do not and cannot really exist. They 
oe due first to an inaccurate use of terms, and secondly to the failure of 
■>^th or High Germans to appreciate the surdness and sonancy of certain 



consonants. Substitute for 'media' and 'tenuis,* ' fort is' and 'lenkr 
proper terms ' sonant ' and ' surd stops' and the impossibility and abut 
of * surd ' sonant stops and ' sonant ' surd stops are apparent. 

The surdness of all South German stops must be maintained. 

It is only the result of the general High German tendency to turaei 
sonant into the surd stop. This tendency appears in the pronnnciatiai 
b, d, g in lUb, bad.f^in^i^; in (Jrimm's Law, Formula I. — Parent-Speccbi 
General Teutonic y > High German, z and in Formula III wito Ven 
Law P. S. z > G. T. x > H. G. y > H. G. z. The South Germans tl 
pronounce b, d, g initially as all Germans pronounce them finally Lent 
turn them into surd stops. 

On some Incucuracies in Du Cange's Glossariufn mediae et ii^ 

Latirtitatis, by A. S. C'ooK. 



The words of Anglo-Saxon origin in Du Cange were subjected to en 
nation, and it was shown : (d) That the spelling of words in the Indei: 
pended to the last volume is often no guide to their actual forms ii 1 
Glossary proper, {b) That a large number of words defined and illodB 
in the Glossary, many of them of peculiar importance, have ncrer be 
entered in the Index, {c) That, of the words actually defined, the d^ 
tions in spelling are numerous. (J) That in certain cases passages do: 
exist in the places to which reference is made, while in others no proof d 
tations are furnished, (c') That wrong etymons are frequent, thougb ■ 
of them should have been eliminated by the reviser, {f) ThatanobU^ 
case, often the dative, of an Anglo-Saxon noun, is entered and treated fe 
nominative. 

Tlie Negative Particle Mie in Villehardouin and La Chamm 
Roland, by B. F. O'Connor. 

Mie is employed about forty times in the Chanson de Roland {XI Cc 
tury), and nearly one hundred and thirty times in the Conqudte de Com 
tinople (XIII Century). Its grammatical construction is also slip 
different and shows that in the XI Century the original signifiotiai 
mie (viz., a ver>' small particle) was generally respected, whereas iiB 
XIII Century it had almost entirely disappeared. 

On ccriain important differences between Sixteenih and Nvuba 
Century French, by A. M. Elliott. 

The general tendency of XVI Century French is to elliptical 10 
and the omission of subject personal pronouns in subordinate oriiii 
second of coordinate propositions, The principle of phrase-shorteniogiii 
lustrated by the use of interrogative pronouns in indirect narration: doe 
subjunctive constructions without </m^ are the rule. Time is saved brcott 
striking infinitive constructions after zrrba dicendi et senticndi {//estiwust^ 
etc.). A singular species of attraction is seen in the abnormal phnse,ff' 
les AmL-ricaitis^C'tst Us Americains, of XVI Century. Grammatical ««| 
tions differed from ours, but had xYitXr mison d* ^ire in the traditions tf 3 
old language. Illustrations from folk-speech —y'tfi tombe mun d^ 
Mobility of syntax-elements is a chief characteristic. 

A New Interpretation of ha-:T\a)x^>^ '" SophacUs^ A fax, iiii 
C. D. Morris. 

The interpretation of Soph. Aj. 472 was discussed ; and it wasshontk 
the common rendering of iia::/.ay \v(t^ as cowardly could not be justifiei J 
the analogy of aKz/fnog because there was no evidence (with one possibke 
ception) that the simple word aTr'/d-^x^"^^ (oTr'/.dyxva) was ever emplo^- 
the sense of courai^e or for the seat of combatirt emotions. From tSeW 
the word in po^t-classical times it would rather seem that the tendency flf' 
Greek mind was to associate it with the feelings of tenderness andsjmpiA 
It was suggested, therefore, that the meaning of atr:r7.ayx^H}^ in this liK 
rather to be derived from the sense the simple word bears in Soph.AsLI^ 
{rCov Gfjv U (TT/a; \v(jj,' ha). The wish of Ajax will then be that henij' 
able to prove to his father that he is in very truth his son. It wasmatiiM 
also that this meaning is now given to the word by Wecklein who tnadi 
it, degener iilins nattis. 

On the Guttural Nasal as Consonant and Vowel and itsB/f 
resent a tion in Sanscrit and Greek, by Louis Bevier Jr. 




P' 

as a vowci m vjrecK ana sanscrii resis on exactly the same proofs 

the dental and labial nasal vowels. The guttural nasal is a true Indo-E* 
pean semi-consonant, and fails to show the fluctuation between focil ' 
consonantal condition only because it does not stand at the end of anjli' 
European root. The tables of semi-consonants ffiven in Mr. BloooB^ 
article on " The Greek Ablaut," in the last number of the Americtn J<^ 
of Philology should be completed by this addition. 
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Siatorlcal and Political Science Asaoeiafion. 

The Irish Land Question^ by H. C. Adams. 

It was the object of this paper to present the Irish Land Question as it ap- 
pears at the present day. For that purpose the form of land tenure previous to 
the Gladstone Land Act of 1870 was considered, as well as the economic 
^conditions which that form of tenure had entailed upon Ireland. The con- 
tritions of the Act itself, its workings during the past ten years, and the 
^ prospect which it has secured for Ireland were also considered. A study of 
vthe question leads to the conclusion that the Gladstone Land Act, while 
■^correct in principle, is defective because it is incomplete. It is but the 
IRfirst step in a reform which Ireland needs. 

12. A RcvUw of a Recent Work by Henry Mann on " Ancient and 
's:Jdediaval Republics^' by M. I. Swift. 

^ Mr. Mann was criticised for having attempted no comparisons. 

Adopting the comparative method, it was shown that the Italians had 
.developed with much less freedom than the Greeks; but were, like them, a 
■^aew people. The working out of popular freedom was the great character- 
istic of both. In this, each Greek and Italian city passed through the same 
ph ases. The Persian War may be compared with that waged by Frederic 
^*barbarossa ; and the War of the Peloponnesus with the later struggles 
^between Guelph and Ghibelline. The intense political life in both countries 
3Bwas the main cause of their great intellectual activity. The small size of 
^4each republic, the limited citizenship, commercial activity and the turbulent 
■■ipirit of the people were causes of this intense, life; limited citizenship and 
■EBcne system of mercenary soldiery hastened the downfall of the Republics. 
V '% The Greeks differed from the Italians in their greater regard for prece- 
esdent. They also colonized, and cultivated oratory. Religion had opposite 
susffects upon each. Individual cities were alike ; Florence resembled Athens, 
^iind Venice, Sparta. Finally, Italian commonwealths did for the modern 
.sdrorld what Greece had done for the ancient. They gave new birth to 
iiought and freedom. 

Tji On the Social Tendency of Public Debts ^ by H. C. Adams. 

A consideration of this subject falls under two heads : First, that of foreign 

lebts or indebtedness from the one government to the citizens of another 

government ; second, domestic debts or indebtedness from a government to 

^^ts own citizens. In the first case public debts have a tendency to render 

^lie citizens of the debtor nation dependent upon the will of the citizens of 

irhe creditor nation, since, according to the practice of International Law, the 

proceeds of taxes must first go to satisfy the foreign obligations. This may 

IC defended or deprecated according to the condition of the countries. 

In the second case public debts do not have any tendency to produce 

'■class dependence, but to render permanent whatever class relations already 

sxist. A centralization of capital is necessary before public debts can be 

.sontracted, but this is the result of the rules of distribution adopted by the 

^wantry, and not of the employment of the borrowing system. Their social 

-^^sndency is of hut slight importance in the study of public debts. 

:^- The Pilgrim Fathers as Colonists^ by H. B. Adams. 

^^ Without denying that religious liberty, in church form, was a prime con- 
' ^ideration with the Pilgrims, it was attempted to show that secular motives 
^ antered largely into the determination to emigrate from Holland, where the 
~ Ipims already enjoyed perfect toleration. *' The hardness of the place 
gT country they were living in" (to use one of their own phrases); the de- 
to find a land where they could not only have liberty, but ** live com- 
ortably," the longing to **keep their names and nation," to retain the 
place and legal status of Englishmen, to enjoy the sovereign " protection" 
«ngTand, whose grudging patronage they preferred to Dutch oners of free 
sportation and colonial outfit ; the ambition "to enlarge the domains" 
»£ the English State, as well as of the Church of Christ, the intention to found 
"^ civil commonwealth (as their •* intended course of civil community," spoken 
' ^t by John Robinson, clearly proves); in short, the aim, common to all col- 
onists since the world began, of bettering their actual condition, had no in- 
^?5<Misiderable influence with the Pilgrim fathers. 

> The reverence of the Plymouth colony for English law and civil govern- 
r JMoent was also discussed. It was shown that the Pilerims' compact was based 
?»%.pon English ideas of contract and civil polity ; that Plymouth " courts of 
.-♦ lostice and magistrates" were ** essentially civil ;" that jury trial •* according 
the precedents of England," was one of the first acts of Plymouth legis- 
inn ; that Plymouth lawgivers followed English precedents in the matter 
legal penalties, laws of inheritance, conveyancing, land tenure, taxation, 
^slmrch rates, parish institutions, and local self-government in Church and 
e, and that church membership was not necessary for suffrage, as the 
of Miles Stand ish proves. 



^ ' JSnglish and Colonial Witchcraft Laws^ by E. M. Hartwell. 

-^ The aim of this paper was to show the operation of English law and 
^Acnight in the witch trials of certain American colonies, as well as in the 
^H^pre familiar case of Salem. The course of English legislation respecting 
^^^rftchcraft was treated from the time of Cnut to that of James I. During the 
^jt^yenteenth century there was a wide-spread and genuine belief in witchcraft 
^^■pongst all classes from the sovereign to the rabble. The witchcraft act of 
^^ames I., which remained on the statute books from 1604 to 1736, was enforced 
jAar held to be in force in Nova Scotia, Massachusetts, Connecticut, Rhode 
j^mland, New York, Pennsylvania, Maryland, Virginia, and South Carolina, 



Recent Changes in yapan^ by Kakichi Mitsukuri. 

The object of this paper was to show the causes, extent, and significance 
of the vast changes, both political and social, which have occurred in Japan. 
The constitution of the government and the state of society, forty years ago, 
were briefly described. The Emperor or Mikado was then, and had been 
for eight hundred years, the nominal head of Japan, but the actual power 
was in the hands of the Tokugawas, who was only a vassal and had usurped 
the control of the country. Below the Tokugawas was a class of feudal lords, 
known as Daimios, some of whom were rich and powerful. Both the To- 
kugawas and the Daimios depended for their strength upon the Samurai, or 
soldier-class, the most intelligent body of men in the country and distin- 
guished for their virtues, traditions, and code of honor. Below the Samurai 
was the great mafis of people. The tranquil state of society, the universal 
contentment engendered by a long peace of two hundred and fifty years, was 
disturbed by two revolutionary elements: (i) the study of history, which de- 
veloped loyalism to the Mikado, who had been unjustly deprived of his 
rights ; (2) the ambition of certain Daimios, originally the equals of the To- 
kugawas, to overthrow the usurper. 

The occasion of the revolution was the advent of foreign nations, de- 
manding treaties of peace and commerce. The Mikado refused the Toku- 
gawas permission to open the country, and yet outside pressure was so strong 
that the latter ruler was forced to conclude treaties with America, England, 
France, Holland, and Russia. This was the signal for revolution, and for 
the restoration of the Mikado, which was finally effected in 1868. This res- 
toration made all subsequent reforms possible. The spirit of change which 
has swept over the country was illustrated by incidents in the writer's own 
experience. 

The two main questions now before Japan are (i) the creation of a national 
assembly, (2) the revision of treaties witn foreign powers. The unsatisfac- 
tory condition of the foreign relations of Japan was discussed at length. 
The insults and abuses which Japan has had to suffer at the hands of the 
western powers, especially of England, are keenly felt by every Japanese. 
Western countries do not realize now unjustly and brutally their representa- 
tives in Japan are behaving. For example, foreign ministers, with the excep- 
tion of the American, insist that the quarantine regulations, made by Japan, 
interfere with the trade of their nations, and therefore must not be enforced. 
In 1879 the German minister, at the instigation of the minister of England, 
sent a gunboat to take out a German merchantman, which had come from a 
port with a cholera epidemic, from^the quarantine station, near Yokohama, 
and landed the passengers and goods under the protection of the guns from 
the war-vessel. 

The Coat of Arms of Maryland^ by W. H. Browne. 

After adverting to the fact that during the recent celebration about nine 
wrong coats were displayed to every right, which seemed to indicate a gen- 
eral want of information upon the subject, and exhibiting a copy of the cor- 
rect coat, as described in the letter of Csecilius Calvert, (quoted in Bozman's 
History of Maryland), he explained the historical, political, and heraldic sig- 
nificance of the device, and showed why it was that, while other colonics 
marked their assumption of independence and emphasized their breach with 
the past by the adoption of new symbols, Marylandcrs had neither desire nor 
reason to abandon a cognizance that had always been to them the emblem 
of the rights and liberties which they took up arms to defend. 

On Newspapers as Sources of History ^ by H. B. Adams. 

The extent and value of the files of Baltimore newspapers preserved in 
the library of the Maryland Historical Society were represented, and 
measures were urged for the preservation of files of contemporary news- 
papers from the Mercantile Library. A full list of these is in preparation 
for publication. 

On Machiavelli^ by Edgar Goodman. 

On Systems of Rent from the Comparative Standpoint^ but with 
particular refererue to the Baltimore System of Ground Rents , by 
T. J. Leftwich. 

A Review of a Work on Progress and Poverty^ by Henry George 
{San Francisco^ 1879), by H. C. Adams. 

Note on the History of Geography, by E. M. Hartwell. 

On the Status of the Negro in the South, by W. J. Thomas. 

On Karl Marx and the International, by D. L. Brinton. 

A Review of Short's North Americans of Antiquity, by E. W. 
Bemis. 

The Disturbances in Barbadoes in 1876^ by J. F. Jameson. 
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Metaphysical Club. 

The Logic of the Epicureans^ by Allan Marquand. 

This paper considered (i) the logic of Epicurus and (2) its development by 
Zeno, of Sidon, 200 years later. 

(i.) In treating the views of Epicurus notice was taken of his teaching 
that words are signs of things (not of our ideas of things), that knowledge 
springs from sensation, that sensation and feeling are tests of truth. It was 
pointed out that he laid the basis for a philosophy of discovery by asserting 
as a fundamental principle that phenomena are signs of the unknown, and 
by his having distinguished two modes of investigation (the uovaxo^ and the 
n/^oiax^ TftOTTo^). Contrast this with the rhetorical analysis of the Stoics. 

(2.) Zeno, of Sidon, starting from the foundations of Epicurus, constructed 
a logic which paid special attention to the problem of induction. The 
method of resemblance which he describes is better than mere induction 
per enufntroHonem simplicem. It implies the observation of *' varied" as 
well as "many" instances of a phenomenon. In the hands of Zeno, Epi- 
curean logic becomes emancipated from its bondage to Physics. Logical 
principles and methods are investigated, and logical rules receive a formal 
statement. The logic, moreover, has grown less dogmatic, and thus stands 
in close relation to Skepticism. 

On Purpose in llwught, by Josiah Royce. 

There are three possible ways of studying human thought. The Hrst is 
the way of psychological analysis ; the second of logical analysis. A third is 
that of the analysis of thought considered as an activity having some defi- 
nite purpose. This may be called the teleological analysis of thought, and 
this method of thought-study formed the special subject of the essay. 

Asking, then, "what is the purpose of purely theoretical thougnt?'* the 
essayist tirst considered the attempted answer, that *' the end of thought is 
correspondence with a reality external to thought " This answer was k)und 
inadequate, since thought can only grasp its own content. The next answer, 
that "the end of thought is the attainment of a conBdence that it is in 
agreement with a reality external to itself," was found not to cover the 
case, in which thought aims to apply to experience certain axioms that 
only make assertions as to regularities of se<iuence in experience, not as to 
anything existing external to experience. As a better answer, the essayist 
then began the examination of the following statement of the ends of thought : 
"Thought purposes to get the mastery over experience, so as to be able to 
predict future experience, and to know in general the laws of sequence in 
experience." As a particular case of the purpose of thought thus defined, 
the essayist took that of the axiom of uniformity. The effort to find in the 
axiom of uniformity an expression of the unity and necessary continuity of 
self-consciousness was first examined. This view was rejected as insuffi- 
cient, because it does not show why or how we conceive of experience as 
following exact and fixed law, not as merely containing some indefinite 
sort of general uniformity. Next in order came the theory lately stated in 
full by Sir. Shadworth Hodgson, the theory that reduces the axiom of uni- 
formity to a mere consequence of the axiom of identity. This doctrine 
was set aside as not adequate to the real claims of the axiom of, uniformity. 
There remained apparently only the skeptical conclusion that the purpose 
of thought cannot be adequately expressed without exceeding the limits set 
by the data of consciousness. In short, as thought aims at anticipating ex- 
perience, and yet does not create experience, there would seem to be an 
eternal conflict between the end and the means of realizing it. Expe- 
rience as past and as future really is in one sense the construction of 
thought itself, which, dealing always solely with the present, constructs for 
itself the conception of past and future by its own activity, and hence is able 
to make certain formal assertions about the nature of these, its own con- 
structions. From this point of view past and future experience appear as 
projections outward of certain data of present consciousness, so that these 
data appear to have a validity beyond the present moment in which they are 
immediately given. The axiom of uniformity expresses a necessary part of 
the conception of experience as a whole formed in and by this conception, 
and so has a necessary validity. These considerations led to the final state- 
ment of one great purpose of thought. " The end of thought in assuming 
the axiom of uniformity is the construction of an ideal picture of a world 
of experience that shall be seen as one." 

An Account of a Machine^ which he had Invented^ for Producipig 
Syllogistic Variations^ by Allan Marquand. 

* 

The machine presents to view three flaps containing the two premises 
and conclusion of a syllogism, as in the diagram. 

M 
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Each flap on making a half reTolution presenU a contrmposed ^«f^ 
proposition. By a simple mechanism of friction wheels fl^p No. W^^ 
Its half-re volution at the end of every turn of the cimnk. FUp No. (3)bhb 
its half-revolution at the end of every alternate turn. Flap No. (3) it ft 
end of every fourth turn. 1^ r 11 

Thus from Barbara, contraposing by negation, we have the followiiciK 
ations. 

X A-<B 8-ci 

By various modifications of Barbara and by adopting other modesof c» 
traposition an indefinite number of similar variations may be secured. 

On a Method of Arriving at, and a Nrw IVbiaiionfor, DeMf^ 
gan's Twenty Propositions, by O. H. Mitchell. 

Let. .•/= all of A. a = part of A,i?=all of fwws-A. and « == part of«»A 
Qualifying a second term, B, in the same way, and affirming and doyi^ 
the identity of each modification of the first term with each of the secnt 
we get thirty-two pro|>ositions, of which, however, twelve are meie 1^ 
titions. The twenty distfhct ones are the same as I>e Morgan's Tw* 
Propositions. Those in which both terms are small letters are his E|^ 
Simple Propositions. , 

If we write these eight propositions with negative unity aflfixed as uft 
ponent in the place of each dash, all syllogism, excluding cembinitMOii 
particulars, becomes mere algebraic multiplications of premises, wkk fc 
convention that the conclusion is zero unless the middle term dtsanea 
from the product. Thus, {a'm)- X b'm = a b'\ but (tf-'iw)-' X ^ *" = ^*t 

Rkhard Wagner's Theory of Music as an Art, read for tbe 
author by W. S. Pratt. 

Wagner's music 
in general the exte 
the internal, real w( 

nized to have the same essential nature. The aim of Art is to repi«s 
this inner essence. Since, then, mind and matter must be conceiwda 
existing in time and space respectively; since music accomplishes its ftp 
sentative task through the immaterial medium of time alone, and stf 
audition (as compared with vision) tends to obliterate the distinction bct*a 
the Ego and non-Ego, music is the greatest and most deeply exprcssiitrf 
the Fine Arts. In practice, however, she should satisfy intellectual cmnp 
by associating together all the arts into a unified drama, having for itssibjcd 
the Myth as giving the tniest picture of humanity. This is the " Kunsro 
der Zukunft," and is curiously analogous to the unificatory tendencies i 
contemporary science. 

In conclusion, the unquestionable success of Wagner was describees 
realizing his theories in ** The Nibelungen Trilogy," and more cspcciallys 
** Tristan and Isolde." 

A Report on IVundt *s Logik {Bd, /. JErkenntnissUhre), by G.i 
Morris. 

Attention was called to those passages (among others) in which the sbAk 
eminent as a physiological and psycho-physical investigator, reinforces lit 
old position, that no conscious mental act is finally accomplished thm^ 
merely psycho-physical processes in general, or through processes of «s«0' 
ation in particular. In addition to these there must be an ** appeTce{iti* 
synthesis," or act of intellectual recognition, which is essentially volitioti 
and proceeds from the " thinking self," — the latter being directly and ^^ 
known in self-consciousness as the veritable noumenon or " thing-in-its^l' 
and not simply as an impenetrable phenomenon. Psychological laws*'- 
therefore, not logical laws. Psychology is a natural science, logic \^ 
with ethics and aesthetics) a mental science. The analogy for a final i»* 
pretation of all existence is to be sought in mind rather than in *• naturc.' 

A Problem in Mental Physiology , by W. T. Sedgwick. 

An opinion, hnld by eminent physicians, leads to the concIusioQ ^ 
emotions, or emotional methods of thought, are much more exacting of ce* 
bral tissue than any other functions of the brain. 

The author of this paper believes that this is chiefly owing to twothiigi 
First, because the process involved is much more complex than usual, it^ 
second, because very many emotions have no reflex ancestry • while, 1** 
the offspring of civilized life, inheritance and long use have not yet redoc* 
them to a condition so reflex that they may be produced economically. 

An Account of Francis Gallon's Psychological InguirUs by All*-' 
Marquand * ^ 

These embraced (1) Psychometric Experiments with associated ideas,* 
introspective mode of research to ascertain the properties of such ide*Jf 
the time required for their production: (2) Statirticn>f Mental Imagery; 
volving a comparison of mtrospective inquiries concerning the qwdilie? 
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ized objects and numerals: (3) Composite Portraits, an objective mode 
itracting the general characteristics of a number of objects. 
\ results obtained by Mr. Galton were considered as establishing a val- 
mode of psychological inquiry. 

derations in Statistical Number^ by B. I. Oilman. 

his paper, Relative Number was deBned to be the average number per 
elattons of the form x, which have relates or correlates among the y's. 
> shown that Relative Number, in which the relations concerned are re* 
s of identity, is what is known as Probability. From formulae which 
established at length for the addition, subtraction, multiplication and 
ition of Relative Number, a number of Theorems in Probabilities were 
:ed. 

Study of a Portion of Hume's ^^ Human Understanding^^ by 
. Burt. 

she Stephen on Causation^ by G. S. Morris. 

*gelianism in St, Louis, read for the author by C. W. Nichols. 



themnticnl Seminary . 

''ay Meeting, 

Problem in Maxima and Minima, by R. W. Prentiss. 

determining the angle of minimum deviation of a ray of light through 

m, we can avoid the usual process of forming the differential coefficient, 

ing it to zero and solving the resulting equation, if we can show that 

n the conditions of the problem there is but one minimum. 

a simple experiment (Ganot's Physics, pg. 446), it is shown that there is 

ne deviation less than any other. By the usual notation 

I = i + r' — i' — r i' ^- r = A .\ d = i -f r' — A. 

e equations expressing relations between i aod x' are by principles of 

:tion, n being index of refraction : 

sin r' = n sin i' sin i = n sin r 

i' = A — r or r = A — i' 

n sin r = sin i n sin i' = sin r'. 

)m the symmetry of these relations it is evident thatd can be expressed 
ecisely the same function of r' as of i 1. ^•. d = f (r') or d = f (i) where 
otes a definite function. Whatever value of i, then makes d = f (i) a 
num must be a value of r' that makes d = f (r') a minimum, and since, 
own above, there is only one minimum, we must have, at that minimum, 
-' the usual result. 

Geometric Locus, by R. W. Prentiss. 

e locus of the vertex of a tetrahedron, each of whose faces passes 
gh a fixed point, and whose base edges move in fixed planes, is in gen- 
a surface of the third order having the intersection of the three fixed 
js for a double point. If, however, the four fixed points lie in one plane, 
arface breaks up into a plane and a cone of the second degree, 
note the fixed points P', P", P' ', P'", by their coordinates (a. j3', /, dO, 
3", >", d "), &c., &c. Let the fixed places be given by azzzo^^ ■=. 0^ 

le plane of the base may then be put into the form, La + M/3 -f Ny -+- 
here L. M, N, P are indeterminates, subject to condition La"" -|- M/3"" 
y"" -f Pd '" = 0. The equations of the planes of the three faces which 
at the vertex are found to be 






o 



{aa) L-i-(a)3') M + (ay') N + (ad-) P =: 

(?a") L-f(^r) M-f(/3n N + 09d") P = 

andCya"') L -f (y/3'") M -f (>7'") N + (yd'") P = 

bove condition is a"" L -f- /? '" M + /"' N -f- d"" P = 

e we denote by (a/3'), &c., the expressions a^' — a'/3, &c. 
iminaiing L, M, N and P from these equations, we obtain the equation 
le locus. The result of elimination is a compound determinant of the 
h order, evidently reducing to a simple one of the fifth order, thus : — 

(aa\ (aiT), (aA HO 
(Pa"), (/?;3"), (/}/'). {Pn 

(K"). {yri. (yy'"), (rO 

^^^f* /a^x/^ -y^" j'^'^ 



?y (a'/3"y"'d"' ) — a'/3y (a/3"y'"d"")4./3"ya {a^"Y"6-") ^Y"a^ (a^'y" 
= 0, developing according to last column and denoting by (a'^"/"d""), 
&c. ; the determinants of coordinates of F, Y\ V\ Y"^ ; &c., rcspcct- 
'. Substituting for a, ^ and y, p\ pp. and pv respectively, the equation 
Ties the form Ap* + Bf)* = 0, showing that the intersection of a, )3, y is 
able point of the surface. The sunace passes through the four fixed 
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points and contains the lines [a, /3], [a, y], [a, {a^"Y"'6''"')\ also [/?, y], [ft 
a/Ty^'^d^''')], and [y, Ka?'Y'^ )\ where [a, /3],&c., denote lines of intersec- 
tion of a = and /i = 0, &c., respectively. 

If the four points lie in one plane, {a^'y'" d''^') =r o. 

The expressions (a/r>'''d^''0. (ay^^'^'d''^') and (a/j^'^d'^'^ which, equated 
to zero, are the equations of planes passing through three of the points, 
viz.: F', r'\ V' ; F, P"^ P • " ; F, Y\ Y'^' respectively, are now the equa- 
tion of the plane of the four points, and must therefore be multiples of the 
same linear function of a, /3, y, d, say 1/N^, m/^ and n^ respectively. The 
equation of the locus then becomes 



ny'"a,-3) = 

ny'"a^ = which gives a cone. 



A(— la';?y + m/3"ya 
^ = C? (a plane) or — la'/?y -j- m/J'ya 

October Meeting, 

A Deduction from the Properties of a System of Three Circles, by 
F. Franklin. 

The properties of a svstem of 3 circles and their orthogonal circle give, 
by projection, the following theorem : If 3 conies pass through 2 fixed points 
P^ Q, the 3 junctions of the other two intersections of each pair of the 
conies meet in a point ^/ the 6 contacts of tangents from R to the 3 conies 
lie on a conic passing through /', Q y and the tangent to this conic at its in- 
tersection with any one of the 3 original conies cuts the line P Q in the har- 
monic conjugate with respect to P and Q of the point in which the tangent 
to the original conic at the intersection in question cuts/' Q.—As a limiting 
case of this, let P and Q coincide ; then the harmonic conjugate above-men- 
tioned will coincide with them; hence the conic through the 6 points of 
contact has for its tangent at each of those points a line passing through P^ 
itself a point of the conic ; the conic must therefore be a pair of straight 
lines intersecting in P, Hence we have the theorem : 

If 3 conies touch at a point P, the 3 chords of intersection of the conies 
taken in pairs meet in a point ^, and the 6 contacts of tangents from P to 
the 3 comes lie by threes on 2 straight lines intersecting in P. 

The theorem above demonstrated is virtually equivalent to a well-known 
theorem. 

On the Properties of the Roots of 0^ "^ x mod, k, by O. H. 
Mitchell. 

Let k = a* ^* - . ^ , the number of unequal prime factors, a^b^-- q being 
I. Then among the 2' roots of the congruence jp* = x mod. k there will be 
one which is prime to k, one containing a and not b' • - q^ one containing 
only ^, one containing only a b, &c., &c. These roots may therefore be rep- 
represented by 

Ri, Rrt, R^, Rr, - - Ra^, Kbc, - - Rabc, — , the subscript denoting what unequal 
prime factors the root has in common with A. Thus if ^ = 60, Ri= 1, Rj = 
16, R»= 21, Rs = 25, Ri, = 86. R,.6 = 15, R*., = 40, R,.a.»= 0. 

If J, /, /', &c. are any combinations of the unequal prime factors of k, 
prime to one another, the following relations hold : 

(i) Rj Rs" = Rj/ mod. A; thus R, Rs = Rs. mod. 60. 

(2) Rj-f R/ = Rj/ + 1 mod. A; thus R, + R* = K^^ + 1 mod. 60. 

(3) £; Rj = RwV- - jt»3 mod. i; or, more generally still. 



(4) 2Rw'--jf'3 = 



irn 



IT («-r) Trr 



RwV- -jC"3 -I 



TTn 



7r («.r -f 1) TT (r -f 1) 
.-.(5) I«R = 2»-»- 

(6) Rjj' V— Rs's'V = Rj''— Rj V =5 Rj— Rj'. If we have j s'-s^^^z:: 
w = the product of all the unequal prime factors of k^ then (7) Rjj'j - - j^'^H 
mod. k, 
... (8) (R/ — Rj7 = 1, when jj'= w. 

On V, Gaits Table of Groundforms for the Octavic, by F. 
Franklin. 

In Sylvester's table of the groundforms of the Binary Octavic (American 
Journal of Math., Vol. II., n 233), there are given 3 forms of degorder (7.6), 
3 of degorder (9.2) and 2 of degorder (11.2). Proceeding by the method of 
Clebsch and Gordan, v. Gall finds one less in each of these degorders (see 
Mathem. Annalcn, vol. xvii, p. 1 50). Mr. Franklin explained how the number 
of groundforms of a given degorder may be determined, and showed that 
the numbers given in Sylvester's table agree with those obtained by a direct 
consideration of the partitions involved, so that v. Gall's table conflicts with 
the fundamental theorem for the determination of the number of linearly in- 
dependent covariants of a given degree and order. 

P. S. — Since the meeting of the Seminary, Prof. Sylvester has received a 
letter from Mr. v. Gall, stating that he had discovered an oversight in his 
work, on correcting which the above disagreement is removed. 

November Meeting, 

Outline of Clebsch^ sand GordarCs Method of Finding the Ground'^ 
forms of a Binary Quartk^ by W. E. Story. 
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J. R. McD. IRBY, Ph. D. 
Late Fellow in the J^ohns Hopkins University, 

Professor G. vom Rath, the distinguished Mineralogist, of the 
University of Bonn, recently read before the Niederrheinischen 
Gesellschaft fur Natur und Heilkunde^ in Bonn, a tribute to the 
memory of the late Dr. Irby, the substance of which is given in 
the following paper, by W. D. Booker, M. D., of Baltimore: 

Dr. Irby was born August 4th, 1854, at Lynchburg, Va. He 
graduated at the University of Virginia, and went in 1875 to 
Heidelberg; the following year he came to Bonn, where he 
devoted himself to crystallography and mineralogy. Here he 
solved most creditably a prize problem proposed by the Philo- 
sophical Faculty of the University, in an essay which he afterwards 
published under the tide of "The Crystallography of Calcite." 
In recognition of this work the University of G5ttingen besto>ved 
upon him the degree of Doctor of Philosophy. Accompanied by 
his young wife, whom he married in Bonn, he returned to the 
United States in 1878, and was employed in Washington by the 
United States Coast Survey upon the exposition of crystallographic 
methods of projection, and by the Smithsonian Institution in 
editing some manuscript notices of Smithson, saved from the con- 
flagration of the Institution in i860. 

Dr. Irby had scarcely finished this work when the death of his 
father and mother, on the same day, in New Orleans, of yel- 
low fever, caused him to hasten to that city, where he remained to 
prevent the sacrifice of his father's business for the sake of his two 
younger brothers. In July 1879, he received an appointment to 
a fellowship in the Johns Hopkins University, and moved to 
Baltimore to reside. There he made extensive preparations and 
plans for his future work. While holding his office at the Uni- 
versity, he hoped to be able to carry out, during a three months* 
vacation, an examination, with which he was charged by the United 
States Geological Survey, into the most important mineral districts 
of the United States, particularly those of Lake Superior. Thus 
he hoped gradually to get into possession of the materials which 
were to form the foundation for the work to which he wished to 
devote his life — a treatise on the minerals of the United States. 
He intended to begin with calc-spar, for the study of which he 
was specially prepared. Professors Brush, of New Haven, and 
Egleston, of New York, loaned him forty magnificent calc-spar 
specimens from Lake Superior, which can hardly be obtained by 
purchase. 

The theory of the calc-spar system, the scrutiny of its zones 
and of the planes lying in them, appeared to him to be the 
real centre and essence of crystallography. For several months 
he was engaged in elaborating his lectures and noting measure- 
ments, with Fuess's Goniometer, of calc-spar and some organic 
compounds in which he had recognized interesting relations 
between form and composition. In February 1880, an enticing 
prospect of mineralogical labor was opened to him, A financial 
company in New York charged him with the examination of a 
district in Chili, that he might form an intelligent opinion as to 
the prospect of a mining enterprise there. With quick readi- 
ness he accepted the charge, hopmg to be able thoroughly to in- 
vestigate a little known, almost virgin, territory. He sailed March 
2d from New York. His last letter, dated Panama, March 17th, 
was full of hope and bright expectations. On the forenoon of 
March 25th he seemed perfectly well; in the afternoon of the 
same day he was foimd lifeless in his cabin, having died without a 
struggle or sign of pain, probably of some obscure heart disease. 
He was interred at Pacasmayo, Peru. 

Thus science was robbed of a disciple of great promise, of keen 
observation, and full of enthusiasm; his friends have lost a friend 
of rare kindness of heart and faithfulness, his family an excellent 
husband, father, and brother. Irby*s dissertation "On the Crystal- 
lography of Calcite " must necessarily be employed as the founda- 
"* future investigations of this mineral, so rich in its forms. 
o was several times a guest of this society, leaves 



with all who knew him the impression of a man of unusual poi 
combining in himself qualities which are rarely found logedw 
one person, searching acuteness being united with childlike b 
ness and purity of heart. His conversation, always the &id 
expression of his thoughts, was without guile and without prdfl 

Some of the friends of Dr. Irby, in Germany, are makmgac 
tribution towards a fund for the education of his infant sob. 
similar subscription will be begun in this country, and thoiei 
desire to be informed in respect to it are invited to commok 
with Dr. W. D. Booker, 152 W. Madibon Street, Baltimore. 



Award of the Copley MedaL 

The Royal Society has awarded to Professor Sylvester, of the Johis S 
kins University, Baltimore, the Copley medal, the highest distinction is d 
gift. I hear this was unanimously voted by the Council in recognitioiaf! 
originality and variety of Professor Sylvester's mathematical work,uM 
valuable service in stimulating high mathematical study at Baltimore. \ 
compliment was coupled privately with expressions of regret that Pnfa 
Sylvester's abilities have been transferred to Americi. — From a Ltrndml 
egrarti, by G. IV. 5., to the Knv York Tribune, A^oz'. 21, 18S0. 

This medal was first given by the Society in 1753, to Dr. Betja 
Franklin. In the following list the names are recorded of those wkk 
received this honor during the last twenty years : 



1860. R. W. Bunten. 

1861. L. AflTi^Iz. 

1862. T. Graham. 

1863. A. Sedgwick. 

1864. C. Darwin. 
189R. M. Chaslefl. 
1886. J. Plucker. 
18rt7. K. E. Von Baer. 
1868. C. Wheat stone. 
1809. V. Reflrnault. 



1870. J. P. Joule. 

1871. J. K. Mayor. 
18T2. P. Wiihler. 

1873. H. L. F. Helmtaoltx. 

1874. P Paateur 

1875. A.W. Hofman. 

1876. C. Bernard. 

1877. J. D. Dnna. 

1878. J. B. Rousslnirault. 

1879. U. J. E. ClauBlua. 



The mathematical medallists in previous years have been: Waring (nil 
Ivory (1814); Gauss (1838); Sturm (1841); Chasles (1865); PlQcker (itt 



Gradnates of 1880. 

DOCTORS OF PHILOSOPHY. 

Francis G. Allinson, Burlington, A'./., A. B., Haverford, i5A« 
A. B., Harvard, 1877. 

Tht$l$^ On Ionic Forms in the Second Century, A. D., and the obUgitlii 
Luoian to Herodotus. 

Fabian Franklin, Baltimore, Ph. B., Columbian, 1869. 
ThMi$^On BIpunctual Co-ordinates. 

Edwin H. Hall, Gorham, ^fe., A. B., Bowdoin, 1875. 

Th€$l»^ On the New Action of Magnetism on a Permanent Electric Cobs 
Allan Marquand, AVw York City, A. B., Princeton, 1874. 

Tk€9U, The Lo^c of the Epicureans, with a translation of a tatM 
Philodemus. 

Washington I. Stringiiam, Topeka, Kansas, A. B., Harvard, 1877. 
Thukt, On Ueffular Figures in n dimensional Spac«. % 

BACHELORS OF ARTS. 

Thomas M. Beadenkopf, Baltimore, 

A. Kerr Bond, .... Harford County. 

William C. Day, .... Baltimore. 

Henry L. Gantt, .... Ounngs Milh. 

Edgar Goodman, .... Baltimore. 

Carl E. Crammer. . . . Baltimore. 

Alexander F. Jamieson, . Alexandria^ Va, 

Edmund A. Jarvis, . . . Baltimore, 

Stewart B. Linthici.m, . . Baltimore, 

John H. Lowe, .... Baltimore, 

Leigh C. Morgan, . . . Baltimore, 

Nelson Palmer Baltimore, 

Thomas Pfttigrew, . . Hillsboro\ Al C. 

Harry F, Reid, .... Baltimore, 

W. Raymond Stricklen, . . Baltimore, 

Lewis W. Wilhelm, . Baltimore^ m 
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Baltimore Naturalists' Field Club. 

Baltimore Naturalists* Field Clab was founded on the eighth of last 
by members of the University, in order to endeavor to meet the recog- 
vant in the city of some organization for the active promotion of field 
1 Natural History. Professor H. Newell Martin was elected President^ 
r. E. M. Hartwell, Secretary. The objects of the club are to study the 
, P'lora, Geology and Physical Geography of the Baltimore district and 
md preser\'e collections illustrative of the same. 
lie first meeting of the club, it was voted to form sections on Botany, 
c Animals, Invertebrate Land Animals, Vertebrate Land Animals, and 
\y and Physical Geography. The following gentlemen were chosen 
en of the respective sections : Mr. W. T. Sedgwick ; Dr. S. F. Clarke ; 
. B. James ; Dr. W. A. Moale ; and Mr. E. B. Wilson. Each chairman 
lowered to select a committee of three, to specially act with him in 
ig on the work of his section. 

members of the University, and residents of Baltimore of known 
nents as naturalists are eligible for election to the club. The member- 
as nearly doubled since the society begun, with twenty-two original 
ers ; of those who have since joined about half are not connected with 
niversity. Field meetings are held every fine Saturday during the 
r periods of the academic year. Monthly meetings, to consider the 
> of chairmen of the various sections, and discuss the general results 
ceding excursions, are also held. On the occasion of its first field 
ig, on April 17, the club visited Clifton and Montebello. On subse- 
occasions, excursions have been made to the Spring Gardens district; 
^ion north of Woodberry ; the Valley of Gwinn's Falls ; the Marine 
tal neighborhood ; that part of the Valley of the Patapsco between 
;lay House and Ilchester ; and to Pen- Mar. 

I special meeting, held in Hopkins Hall, May 24, Mr. P. R. Uhler, 

ent of the Maryland Academy of Sciences, gave a general description 

features of the high tongue of land lying between the middle and 

^est branches of the Patapsco. He said that the soil of this region 

;rived from decomposed drift, subsequently recomposed, and from the 

>f an ancient swamp, which once contained numerous Cycads and 

He showed that the whole region had been formed during the Jurassic 

by deposits of material transported from high mountains adjoining on 

rth. The present features of the region he held to be due to water 

in Post-Jurassic time, in which the ocean seemed to have had no part. 

s far the efforts of the club have been directed, mainly in its field 

igs, to familiarizing its members with the general topographical features 

regions adjacent to Baltimore, and to ascertaining the best localities 

lecting. 

:t season it is proposed that each section work independently and in a 
ietailed method than has been possible hitherto. Every step thus far 
iphasized the need of a topographical map of the suburban districts. 



Teachers' Class in Latin. 

lachers' class for the study of the Elements of the Latin Language, 
cted by Professor Charles D. Morris, was formed on Saturday, 
er 23, 1880, at 10 A. M., in Hopkins Hall, and is to meet on successive 
lays, at the same place and hour, until twenty lessons have been given. 
session lasts about two hours. 

: class is intended for those only who have no knowledge of the sub* 
hatever, but are desirous of acquiring it with as small an expenditure 
le and labor as may be. 

the system pursued may be novel to many who are engaged in the 
Df teaching Latin, Professor Morris is glad to welcome as auditors a 
number of teachers interested in observing what can be effected by 
ethod. 

; next number (Vol. L, No. 4) of the Americ.\N JOURNAL OF PHILOLOGY 

Dntain articles as follows: 

the Codix Neapolitamts of Propniius^ by RoBINSON Elus. 

^ei-fect and Pluperfect Subjunctive in Roman Folk-speech^ by E. A. Fay. 

• Parodos of Aristophanes' Vespae, by F. G. AlunsoN, 

Idems of Semitic Philology, by C. H. Toy. 

' Agamemnon of Aeschylus, by Lewis CAMPBELL. 

(ic and Germanic^ by James M. Hart. 



Fellowshipg. 

The following persons have been recently invited to become Fellows in 
the place of Messrs Nichols and Rowland resigned. 

In Chemistry, Mr. Robert Dorsey Coale. of Baltimore, for the last four 
years a student in this University. 

In Biology, A. F. W. Schimper, Ph.D., of the University of Strassburg^ 
Dr. Schimper has resigned a position which he held in the Museum of 
Natural History at Strassburg, Elsass, in order to come to Baltimore. 

Fellows by Conrtesy. 

By a vote of the Academic Council, the following names will be enrolled 
on the list of Fellows by Courtesy, during the coming year. 
Lawrence B. Fletcher, A. B., late a Fellow of Columbia College. 
Allan Marquand, Ph.D., late a Fellow in this University. 
Edward L. Nichols, Ph.D.. late a Fellow in this University. 
Henry A. Short, A. B., a Fellow of Columbia College. 



\ meeting of the British Association for the Advancement of Science, 
October 8, 1880, the committee for the Calculation of Tables of the 
imental Invariants of Algebraic Forms, consisting of Professors Syl- 
, Cayley, and Salmon, were reappointed, and the sum of 40 1. was placed 
ir disposal. 



Graduate Scholarships. 

The Trustees of the Johns Hopkins University, last summer, agreed to 
offer during the coming academic year a number of graduate scholarships. 
Three of these were awarded, June 10, 18SO, to the following members of the 
graduating class, in recognition of the ability they had shown as undergrad- 
uate students: 

William C Day, of Baltimore. 
Henry L. Gantt, of Baltimore. 
Harry F. Reid, of Baltimore. 
Mr. Gantt subsequently gave up the scholarship to accept the post of an 
instructor in the McDonogh School, Owings Mills, Md. 

A fourth scholarship was awarded at the same time to a resident graduate. 
Charles H. Koyl, of Cobourg, Ontario, a graduate of Victoria University, 
Ontario. 

Early in the present session two more of the scholarships were awarded, 
for high attainments, to the following graduates : 

Samuel C. Derby, of Antioch, Ohio, a graduate of Harvard College. 

Henry N. Stokes, of Moorestown, N.J., a graduate of Haverford College. 

The principles which governed the award were nearly the same as those 
which have been observed in bestowing the fellowships. 

The bestowal of the vacant scholarships will be considered by the Aca* 
demic Council (consisting of the President and Professors) early in January 
next. 

Brief Annonucements. 

Francis G. Allinson, Ph.D., late Fellow in Greek, has been appointed 
Assistant Professor of Greek and Latin in Haverford College. 

Ly^ian B. Hall, Ph.D., late Assistant in the Chemical Laboratory here, 
has been appointed Professor of Chemistry and Physics, in Haverford 
College. 

Mr. P. B. Marcou, A.M., of Harvard College, has been appointed an in- 
structor of the major and minor courses in French. Mr. Marcou was bom 
in France and received in Paris his early education. 

Mr. G. H. Stockbridgb, A.M., of Bates College, Me., is giving]instruction, 
during the current year, in Latin and German. He was previously an in- 
structor in Amherst College. 

In addition to the classes enumerated on previous pages of this Circular a 
class in Drawing, conducted by Mr. Hugh Newell, Instructor in Drawing in 
the Maryland Institute, has been formed and meets twice weekly in the rooms 
of the Biological Laboratory. 

The Fifth Annual Report of the President of the University, for 
the year ending Sept. i, 1880, was presented to the Trustees at their regular 
meeting in October, and is now in press, — nearly ready to be issued. It 
will contain a review of the work of the year, with the usual statistical ap- 
pendix. 

At a meeting of the Board of Trustees, held October 4, 1880, the Pres- 
dent of the Board called the attention of the Trustees to a portrait of the 
Founder, recently painted by Mr. LeClear. of New York, and presented to 
the University, in June last, by Mr. John W. Garrett, whereujwn, on motion 
it was resolved: That the gift by Mr. Garrett to this University of the por- 
trait of the late Johns Hopkins, a picture admirable both as a work of art 
and as a faithful likeness of the founder of the University, is gratefully ac- 
knowledged by the Board ; and the President of the Board of Trustees is 
requested to acknowledge the gift, and convey to Mr. Garrett the thanks of 
the Trustees ; and the President of the University is requested to give it a 
prominent place in the building of the University. 
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UNIVERSITY ROOMS AND HOURS. 



The rooms ouirked by numben are in the UniTersity Buildings, comer of Howard and Rots Streeu, and those indicated by letters are in 113 West Mi 
and Garden Streets. 



Consultation Hours. 

Saturdays and Sundays are excepted. 

The President and members of the Academic Staff will receive 
students and other persons desiring to consult them, at the hours 
and places indicated in the following schedule. 

For the economy of time, on the part both of the Faculty and 
of the students, it is particularly requested that official consul- 
tations be made, except in special emergencies, as appointed below. 

President Oilman is seldom absent from the buildings between 9. A. M. 
and 2 P. M., and is often in his office during the afternoon. Routine busi- 
ness and matters of minor importance may be brought to his attention orally^ 
between 12 and i P. M., or at other times by notes and memoranda left with 
the clerk in the Registrar's office. 

Adams, H. B., Associate in History, Registrar's Office, 9 A. M., and 5 P. M. 
Adams, H. C, Lecturing on Political Economy, Registrar's Office^ 9 A. M. ; 

132 IV, Madison 5/., 12 M. 
Brandt, H. C. G., Associate in German, Room yf, 11 A. M. 
Brooks, W. K., Associate in Biology, Biological Laboratory, 10 A. M. 
Browne, W. H., Librarian, Library, 9 A M.-5 P. M. 
Cook, A. S., Associate in English, Room B^ 4 P. M. 
Clarke, S. F., Assistant in Biology, Biological Laboratory, 10 A. M. 
Craig, Thomas, Lecturing on Mathematics, ^A7M 16, Tuesday, Thursday and 

Friday, 4 P. M. 
Cross, J. M., Associate in New Testament Greek, Room F^ 10 A. M. 
Elliott, A. M., Associate in Modem Philology, Room B, i P. M. 
Franklin, F., Assistant in Mathematics, Room 16, 12 M. 
GiLDERSLEEVE, B. L., Professor of Greek, Room 14, 11 A. M. 
Hastings, C. S., Associate in Physics, Room 4, 11 A. M. 
Marcou, p. B., Assistant in French, ^«?i» C, I. P, M. 
Martin, H. N., Professor of Biology, Biological Laboratory, 12 M. 
Morris, C. D., Professor of Greek, Room B,ii A. M. 
Morse, H. N., Associate in Chemistry, Chemical Laboratory, 11 A. M. 
Peirce, C. S., Lecturer on Logic, Room C, 9 A. M. 
Remsen, Ira, Professor of Chemistry, Chemical Laboratory, n A. M. 
Rowland, H. A., Professor of Physics, Physical Laboratory, 9 A. M, 
Sew ALL, Henry, Associate in Biology, Biological Laboratory, 12 M. 
Stockbridge, G. H , Assistant in Latin, etc., 209 N. Howard Street, 2 P. M. 
Story. W. E., Associate in Mathematics, Room 15, Tuesday, Wednesday and 

Thursday, ii A. M. 
Sylvester, J. J., Professor of Mathematics, Room it, Tuesday and Friday^ 

2 P. M. ; Mt. Vernon Hotel, daily, in the morning. 
Warren, Minton, Associate in Latin, 123 IV. Madison Street, 2 P. M. 
Woodworth, C. L., Instructor in Vocal Culture, No. 205 N, Harvard Street, 

2.30 P. M. 



Treasurer's Offlee. 

Mr. C. J. Meyer will be in attendance in the Treasurer's Offia 
University Buildings, 9 to ii A. M., 3 to 5 P. M. 

Registrar's Office. 

This office is open daily, except Saturdajrs, from 9 A. M. to 5 P. 
on Saturdays from 9 A. M. to 3 P. M., and from 4 to 4.30 P. M. 

Receipt and Departure of Mails, Btd 

(Including Saturdays^ 

Mails are received from the Post-office at 9 A. M. and 4 P. M. 
Mails are sent to the Post-office at 8 A. M., and 3 P. M. 
Mails are sent to the Street Letter- Box at 12 M. and 6 P. M. 
pg^Memoranda. notes, letters and parcels may be left at the Re 
office to be distributed at 9 A. M. and 4 P. M. 

Library and Laboratories. 

The Library is open daily, including Saturdays, from 9 A. M. to i 

The Biological Laboratory is open daily, excepting Saturdays, horn 
to 5 P. M. 

The Chemical Laboratory is open daily, excepting Saturdays, froB 
to 5 P. M. 

The Physical Laboratory is open daily, including Saturdays, firon 
to 5 P. M. 



PEABODY INSTITUTE LIBRARY, (comer of Mt. Vernon »» 
ington Places), contains 70,000 volumes, and is open daily, from 9 . 

9 P. M. 

MERCANTILE LIBRARY, (comer St. Paul and Saratoga Strw 
tains 40,000 volumes. The Library and Reading Rooms are ope 
to members, from 9 A. M. to 10 P. M. Subscription, five dollars pei 

MARYLAND HISTORICAL SOCIETY LIBRARY, (corner 
and Saratoga Streets), contains over 15,000 volumes, and is op 

10 A. M. to 2 P. M. 

MARYLAND INSTITUTE LIBRARY, (Baltimore Street, 
Harrison Street), contains 20,000 volumes, and is open from 9 I 
9 P. M. Member's ticket, three dollars per annum. 

BAR LIBRARY, (second story. Court House, comer Lcxing 
Calvert Streets), contains 8,000 volumes, and is open daily, from 9 

11 P. M. 

MEDICAL AND CHIRURGICAL FACULTY LIBRARY, 
Fayette Street), contains 3,000 volumes, and is open daily, from 9 
6 P. M. 

MARYLAND ACADEMY OF SCIENCES: MUSEUM. (32)^ > 
Street, opposite Cathedral Street), is open daily, from 9 A. M. to 3 F 



SCIENTIFIC PERIODICALS. 

Published under the auspices of the University. 



I. American Journal of Mathematics. 

Quarto. Quarterly. Vols, i and 2, how complete. Vol. 3, in 

progress. Price, % 5.00 per year. 

II. American Chemicai Journai. 

Octavo. Bi-monthly. Vol. i, now complete. Vol. 2, Nos. 1-5, 



issued 



Price, $ 8.00 per year. 



III. American Journai of Philology. 

Octavo. Quarteily. Vol. i, Nos. i, 2, 3, issued. Vol. i, N 
press. Price, % 8.00 per year, 

IV. studies from the Biological Laborato 

(Including the papers published by members of the Biologic 
Zoological Laboratories.) Octavo. VoL i, now cciiipl< 

Price, % 8.60 per volume. 
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January 10-14. 
January 12— March 26. 
January 14-21. 
^January 24-28. 

annary 31— February 4. 
•tamary 17— March 24. 
yabmary 18— March 25. 
•tamary 21— March 21. 
yabrnary 22. 
■arch 28-AprU 8. 
x^prU 15-18. 



CALENDAR. 

Professor Sylvester's lecture on the laws of Verse. 

Professor Bemsen's Lectures on Selected Topics in Chemistry. 

Mr. Lanier's Leelurei on English Literature. 

Professor Martin's Lectures on the Human Body. 

Br. Hastings's Leetures on Light 

Professor Rowland's Lectures on Selected Topics in Physics. 

Mr. Cook's Lectures on Englishmen before the Conquest 

Professor G. S. Morris's Lectures on the History of German Philosophy. 

Br. H, B. Adams's Lectures on the Teutons in Church and State. 

Commemoration Bay. 

Professor Biman's Lectures on the Theistie Argument 

Spring Recess. 
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MEETINGS OF SOCIETIE& 



Scientific. First Wednesday of each month, 
lit 8 p. M. Next meeting, January 5. 

EH. Hall, Secretary. 

^ , JFhiiotogicfU. First Friday of each month, 
""^i 12 M. Next meeting, January 7. 

M. Warren, Secretary. 

^ MMoricaiandPoHHcaiSoiemce. Third 
'"^iMcUty of each month, at 8 P. M. Noxt meet- 
tjugt January 21. H. B. Adams, Secretary. 



MetaphyaietU. Second Tuesday of each 
month, at 8 P. M. Next meeting, January IL 
Allan Marquand, Secretary. 

MathCfnatiC€U. Third Wednesday of 
each month, at 8 P. M. Next meeting, Janu- 
ary 19. O. H. Mitchell, Secretory. 



PUBLIC LECTURES. 

Lectures will be in progress, during January, 
in Hopkins Hall, dailVi except Saturdays, at 6 
P.M.: 

Professor Sylvester, Friday, January 7. 

Professor Kemsen. Monday, Tuesday, Thurs- 
day, Friday, January 10-14. 

Mr. Lanier, Wednesdays, beginning January 
12, (twelve lectures). 

Professor Martin, Monday, Tuesday, Thursday, 
Friday, January 17-21. 

Dr. Hastings, Monday, Tuesday, Thursday, 
Friday, January 24-28. 

Professor Bowland, Monday, Tuesday, Thurs- 
day, Friday, January 81^ F<iU^^^»x^ ^* 
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LIST OF OFFICERS AND STUDENTS, 1880-8 1. 



Trustees. 

Pbbsidkmt. Trbasureb. Skcbbtabt. 

Galloway Cherton. Francis White. William Hopkins. 

815 Madison Ave. 237 St. Paul St. 21 Franklin St 



George William Brown, 

89 W. Chase St. 

George W. Dobbin, 

42 St. Paul St. 

John W. Garrett, 

60 Mt. Vernon Place. 

Charles J. M. Gwinn, 
35 Mt, Vernon Place. 



Lewis N. Hopkins, 

138 St. Paul St. 

Francis T. Kino, 

76 Cathedral St. 

C. Morton Stewart, 

167 Dolphin St. 

James Caret Thomas, 

317 Madison Ave. 



President. 

Gilman, Daniel C. 81 Saratoga St 

A. B., Tale Colleg*. 1852. and A. M., 1855; LL. D.. Harvard Unlvtriltj and St. John'i Col- 
ltg«, 1876; Professor in Tale College. 1863-72; President of the Universirj of Califor- 
nia, 1872-75. 

Professors. 

GiLDERSLEEYE, Basil L. Greek. 253 St. Paul St. 

A. B., Prineeton ColIefO, 1849. and A. H., 1852; Ph. D., Univtr^itj of Gottingen, 18VS; 
LL. D., College of William and Mary, 1869; Professor of Greek in the Universitj of 
Virginia, 1856-76; Professor of Latin in the Universitjr of Virginia, 1861-66. 

Martin, H. Newell Biology. 238 St. Paul St. 

M. B , Universitj of l^ondon. 1871, and Dr. 8c , 1872; A. B., Universitj of Cambridge, 1874, 
and A. M , 1877; Follow, and late Lecturer on Natural Historjr in Christ Colltge, 
Cambridge ; Fellow of Universitjr College, London. 

Morris, Charles D. (Collegiuto) Latin and Greek. 168 N. Howard St 

A. B., Lincoln Collate. Oxfv^rd, 1819, A. M.. and Fellow of Oriel College, Oxford, 1852; 
Professor in the Univarsity of New Tork, 1876-76. 

Bemsen, Ira Chemistry. 2\S St Paul St. 

College of the City of New Tork; M. D , College of Phjsioians and Surgeons, N. T., 1867; 
Ph. D.. UaUersity of Gottingen, 1870; Professor of Chemistry in Williams College, 
1872-76, and previously Assistant in Cbemistry in the University of Tubingen. 

Rowland, Henry A. Physics. 14 Cathedral St 

C. £•, Rensselaer Polytechnic Institute, Troy. 1870; Assistant Professor in the same, 1872- 
75; Ph. D., Johns Hopkins University, 1880. 

Sylvester, J. J. Mathematics. Mt Vernon Hotel. 

A. M., University of Cambridge; F. R. S., London and Edinburgh ; Corresponding Member, 
lostitnte of Franoe ; Member, Academy of Sciences in Berlin, Gottingen, Naples, Milan, * 
St. Petersburg, etc. ; LL. D-, University of Dublin, University of Edinburgh; D. C L., 
Universityof Oxftird; Honorary Fellowof St. John's College, Cambridge; late Professor 
ot Mathematics in the Royal Military Academy, Woolwich. 

Lecturers, 1880-81. 

Bell, A. Graham Phonology. Washington, D. C. 

Ph. D., National Deaf Mute College, 18:30. 

DiMAN, J. Lewis History. Providence^ R, L 

A. B., Brown University, 1851 ; D. D. ; Professor of History in Brown University. 

Lanier, Bidnby English Literature. 435 N. Calvert St 

Morris, George S. History of Philosophy. IS2 W. Madison St 

A. B., Dartmouth College, 1861, and A. M., 1864 ; late Professor in the University of Michigan. 

Peikce, Charles S. Logic. 91 Saratoga St 

A. B., Harvard University, 1859, A. M., and S. B., 1863; of the U. 8. Coast and Qeodetie 
Survey. 

Babillon, Leonce French Literature. 69 Park Ave. 

Bach, id Lettres University de France, 1832, and Lioenoii en Droit, 1836. 

Associates. 

Adams, Herbert B. History. 123 W. Madison St. 

A. B., Amherst College, 1872; Ph. D., University of Heidelberg, 1876; Lecturer on His- 
tory at Smith College. 

Brandt, Hermann C. G. German. 228 N. Eutaw St. 

A. B., Hamilton College, 1872, and A. M., 1875; Assistant Professor of Modern Languages 
in Hamilton College, 1874-76. 

Brooks, William K. Biology. \^\ N. Calvert St 

A. B., Williams College, 1870; Ph. D., Harvard University, 1875; Director of the Chesa- 
peake Z'blogical Laboratory. 

Browne, William Hand Librarian. 2 Huntingdon Ave. 

M. D., UnivMBity «f Maryland, 1850. 



Cook, Albert S. English. 128 IT. MadimmSL 

8. B., Rutgers Collfge, 1872, and S. M., 1875. 

Craig, Thomas Mathematics. WtuhingUm, D. d 

C. E.. Lafayette College, 1875 ; Ph. D., Johns Uopkiaa UaivaraitT, 1878; of tli« U. 8. CmH 

and Geodetic Survey. 

Cross, John M. New Testament Greek. 186 SI. Paul SL 

A. B., Princeton College, 1867, and A. M., 1870; Tutor of Greek in Priaeotoa Oollagc. 103-91. 

Elliott, A. Marshall Romance Languages. 142 N. Charles 8L 

A. B., Haverford College, 1866, and A. M., 1878 ; A. B., Harvard UBiT«niitj, IS68b 

Hastings, Charles S. Physics. 8 Denmead 8L 

Ph. B., Tale College, 1870, and Ph. D., 1873; Holder of the **Tymdall 8«faolanlilp " ia FM^ 

1875. 

Morse, Harmon N. Chemistry. 12 DenmeadSL 

A. B., Amherst College, 1873 ; Ph. D.. Uaiversity of Gotiittgen, 1875 ; laateiMSor la CIiumKij 
at Amherst College, 1875-76. 

ScOTT, Austin History. Washington, D. C 

A. B., Tale College, 1869; A. M.. University of Miehigao, 1870; Ph. D., Uaivantytf 
Leipsic, 1873; late Instructor in History at the Uaiversity of M idkffima. 

Sewall, Henrt Biology. AS McOuUohSL 

8. B., Wesleyan University. 1876 ; Ph. D., Johns Hopkins Uaivoraitj, 1879. 

Stort, William E. Mathematics. 68 North Au. 

A. B., Harvard University, 1871 ; Ph. D., University of Lelpsie, 1876; Tutor of MathcmslM 
in Harvard University, 1875-76. 

Uhler, Philip R. Natural History. 218 W. Hoffman SL 

Librarian of the Peabv>dy Institute, and President of the Maryland Aeademj ofSeleaeK 

Warren, Minton Latin. 128 W. Madison St 

A. B , Tufts College, 1870; Ph. D., University of Strassburg, 1879. 



Assistants. 

Adams, Henrt C. Political Economy. 1S2 W, Madison St 

A. B., Iowa College, 1874. and A. M., 1877; Ph. D., Johns Hopkins Univonify, IS78. is»> 
turer at Cornell University, 1879, and at the Universitj of Miohigan, 1881. 

Clarke. Samuel P. Biology. 160 W. BiddU SL 

Ph. B., Tale College, 1878; Ph. D., Johns Hopkins Univeraity, 1879. 

Franklin, Fabian Mathematics. 228 IF. LanvaUSL 

Ph. B., Columbian University, 1869 ; Ph. D.. Johns Hopkins UaiTersity. ISHOl 

Hall, Edwin H. Physics. 270 IF. Fayette 5t 

A. B., Bowdoin College, 1875; Ph. D., Johns Hopkins Uaivertitj, 1880. Appointed lelfci 
**Tyndall Scholarship," 1880. 

MARC0I7, Philippe B. French. 

A. B , Harvard Univortity, 1876. and A. M., 1879. 



88 HamilUm SL 



Sedgwick, William T. Biology. 266 N, Eutaw SL 

Ph. B., Tale College, 1877. 

Stockbridqe, George H. German and Latin. 209 y. Howard SL 

A. B., Bates College, 1672, and A. M., 1875. 



Fellows by Courtesy. 

Bloomfield, Maurice Philology. 

A. M., Furman University, 1877; Fellow of the Johns Hopkiaa UaiveraitT, 1S8-79, sal 
Ph. D., 1879; Student of Philology at the University of Loipaie, 1880-^1. 

Derbt, Samuel C. Latin and History. 83 ChttreSL 

A. B., Harvard University, 1866, and A. M., 1877; Professor in Antioeh Collrge, Ohio. 

Fletcher, Lawrence B. Physics. 263 N. Howard SL 

A. B., Columbia College. 1877, and A. M.. 1880; Fellow of Columbia Collego IF77-80. 

Marquand, Allan Logic and Kthics. Si. Jatnes HM. 

A. B., Princeton College, 1874; Fellow of the Johns Hopkins UniveraitT 1878-ML ssi 
Ph. D, 1880. '• 

Nichols, Edward L. Physics. 

8. B., Cornell Uaiversity, 187.'»; Ph. D., University of GSttiageii, 1879; FoUow of the Tib* 
Hopkins University, 1879-80. 
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Short, Henrt A. Greek. 

A. B.. Columbia College, 1880; now Fellow of CoIaabiA 0>lleg«. 

Miss Christine Ladd, b graduate of Yassar College, whose mathenuitical mttafnu.-^ 
had been eommeuded by the Faculty as worthy of the holder of a FellowshiDin ]latte> 
matics, has been invited by the Trustees to continue her studies here. mJi Aa 
stipend of a Fellowship has been voted to her. ^ ^^ 



J 
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Bbyikr, Louis 

A. B., Rttlff«n Collect* ^878. 



Fellows. 

Greek. 



Briobt, Jambs W. Teutonic Languages. 

A. B , JjsdnjtiXit CoU«g«. 1877, and A. M., 1880. 

Burt, Benjamin C. Philosophy. 

A. B., UniT«riity of Miohiffta, 1875, aad A. M^ 1879. 



CoALE, K. Dorset 



Chemistry. 



Freeman, Spencer H. Physics. 

A. B., UoiTonity of Rooli««t«r, 187ft, and A. M., 1878. 

Hartwell, Edward M. Biology. 

A. B., Amhent OoUogo, 187S, and A. M., 1878. 

KUHARA, MiTSURU Chemistry. 

8. B^ UniT«riit7 of TOkio, Japan, 1877. 

Mitchell, Oscar H. Mathematics. 

A. B., Marittta CoUogo, 1870, and A. M., 1878. 

MiTSUKURi, Kakichi Biology. 

Fh. B., Talt Colltffo, 1870. 

NicoLASSEN, George F. Greek. 

A. B., UaiTenitjr of Virglaia, 1879, and A. M., 1880. 

O'Connor, Bernard F. Bomance Languages. 

Baeh. ii Lottrta, Univoniti do Franoo, 1874. 

Palmer, Chase Chemistry. 

A. B., Johna Uopklni Univonity, 1879. 

Perry, Herbert M. Mathematics. 

A. B., HarTard UniToriiky, 1880. 



Prentiss, Robert W. 

S. B., Ratf en CoUogo, 1878. 



Mathematics. 



ScHiMPER, A. F. WiLHELM Biology. 

Ph. D., UniTonily of SUaaabarg, 1878. 

Spieker, Edward H. Greek. 

A. B., Johns Hopkins UniTorsiky, 1879. 



Swift, Morrison I. 

A. B., Williams CoUogo, 1879. 

Van Velzer, Charles A. 

8. B , Cornell UniTorsllj, 187& 

Wheeler, Arthur W. 

A. B., Amherst CoUego, 1879. 

Wilson, Edmund B. 

Ph. Be, Talo OoUego, 1878. 



Philosophy. 
Mathematics. 
Physics. 
Biology. 

Students. 



268 N, Boward St 

16 MeCulloh Su 

880 Mo9?ier Si, 

215 Madiaon Ave. 
270 W. Fayette St, 

182 W, Madison St, 

867 Eutaw Place, 

140 Cathedral St, 

168 Druid HUl Ave, 

600 W. Lombard St. 

142 N. Charles St. 

96 Tovmsend St. 

87 Mulberry St. 

268 N, Howard St. 

48 Cathedral Si. 

128 N. Paca Si, 

168 Druid HiU Ave. 

108 Pine Si. 

46 MeCulloh Si. 

172 W. BiddU St. 



Adkins, William H. Easton, Md. 

Easton (Md.) Classical SohooL MairieulaU, 

Alexander, William J. Hamilton, Ontario. 

A. B., UniTorsity of London, 1878. Ormk. 

Armstrong, Joseph L. Bockville. 

Randolph Maoon CoUego. EngUtk. 

Arthur, Gkoroe Baltimore. 

M. D., Unirersity of Maryland. 1873; U. S. M. OhtmiU nf, 

Artz, 0. Walter Hagerstown. 

Mr. J. T. Carlilo, Instmekor. OtmdidaU, 



117 N, Charles St. 



46 McCuUoh St. 



Baden, William W. 

SkonartHall. MatHfCulal*, 



Baltimore. 



Barnett, Samuel, Jr. Washington, Ga. 

C. E., UniTorsiky of Ooorgla, and A. M., 1880. PhytiM. 

Batlbt, William 8. Baltimore. 

Baltimore Ciky CoUoge, 1879. ChtmiMlry. 

BxADENKOPF, Thomas M. Baltimore. 

A. B., Johna BspUuUnlTtitfky, 1880. (fntk md Lmtlm. 



170 Maryland Ave. 

94 Saratoga Si. 

78 Preston St. 

182 W. Madison St. 

688 W. Lombard SL 

14 S. Chester St. 



Bemis, Edward W. Springfield, Mass. 

A. B., Amhortk CoUege, 1880. UMlory. 

Bbrrt, T. Alexis Baltimore. 

Dr. Robork Atkinson's SohooL MatrieuliUt. 

BissiNO, Gustay Baltimore. 

Baltimore Ciky CoUogo. M at ktma t ie$. 

Bland, John C. Philadelphia. 

C. E., Memb. Am. 8. C. E. MiUktmaiie$. 

Boston, Charles A. Baltimore. 

Baltimore Ciky CoUogo. MatriaUaU, 

BowDoiN, Henrt J. Baltimore. 

Mr. W. H. Lnckekk, Instmetor. MatrieulaU. 

BoTLE, Samuel G. Danville, Ey. 

Centre CoUege, Ky. MngKah, etc. 

Brinton, Daniel L. Baltimore. 

Mr. £. M. Lamb's SehooL JKsfory,«fe. 

Broun, Philip H. Middleburg, Va. 

University of Virginia, 1878. Ck0miMtrv. 

Brown, John W. Govanstown. 

Mr. O. O. Carey's Sohool. MtatrieulaU, 



288 W, BiddU St. 

247 Bolton St 

264 W. Lombard St. 

Washinffionj D. C. 

482 Madison Ave. 

180 N. Charles St. 

Albion House. 

45 Forrest Place. 

119 W. Madison St. 

Oovanstown. 



Burgess, Edward S. Silver Creek, N. T. 

A. B., HamUton CoUogo, 1879. flfrsdk. 



Campbell, John G. Meudon, III. 

A. B.,WiUiams CoUogo, 1880. Bialory ami PnUtkial Sdrnm. 

Canfield, Walter B. Baltimore. 

Mr. W. D. Martin's Sohool, OmmdtdaU. 

Cheek, Frank J. Danville, Ky. 

A. B., Centre College, Ky;, 1876. EmgHMk tmd Hiatory. 

Cheek, Samuel B. Danville, Ky. 

A. B., Cookro CoUogo, Ky., 1875. Latim amd JBngH$k. 

Clark, Byron Washington, Pa. 

Mod. Dept, UniTorsiky of Maryland. BMogg and €htmMrg, 

Clark, Xbnos Amherst, Mass. 

S. B., Boston UniTorslky, 1878. PhilMophg. 

Collins, Joseph V. Wooster, 0. 

Ph. B., Woostor UniTorsity, 1879. MtUKtmaHe*. 



CoNTXRSE, J. Holmes 

Raoine College. Candidatt, 



Baltimore. 



Crisp, William B. Brooklyn, Md. 

Mr. r. Knapp's Inskiknke. JKstory, tie. 

Cromwell, W. K. Baltimore Co. 

Mr. U. W. Lnekekkk Instmetor. Onudidatt. 

Crowe, Alfred D. Baltimore. 

A. B., Qenova College, Ohio, 1874. Philomiphg. 

Crutcbfield, Eugene L. Baltimore. 

Mr. S. Z. Ammen, Inskraokor. Oamdidal*, 

CuMMiNQ, William Baltimore. 

Balkimoro City College. Oam did aU. 

CuTKENDALL, E. FiTCH Cazenovia, N. Y. 

8. B.. Syraonso UniTorsity, 1878, and 8. M., 1879. Malktmatie$, 

Day, David T. Baltimore. 

City Qruamar Sohool. Camdidatt, 

Day, William C. Baltimore. 

A. B., Johns Hopkins Unirorsiky, 1880. OUmialrg and Phgtiet. 

Donaldson, Frank Baltimore. 

A. B., Hanrard UnlTorsiky, 1879. BMogg, 



Dosh, F. Bowman 

MUton Academy. 



Arlington. 



Duffy, Henry Baltimore. 

Baltimare aty CoUtgt. Jfolrieiilalfc 



208 N. Howard St. 
64 W. Madison St. 
48 Cathedral St 
Albion House. 
119 W. Madison St 
45 N. Calvert St. 
181 N. Paca St. 
120 W. BiddU St. 
Bar Library. 
259 Madison Ave. 
94 W. Lombard St 
Madison and St Paul Sis. 
240 OarroUion Ave. 
818 N. Eden Si. 
82 N. Greene St. 
255 N. Eutaw St 
255 N. Eutaw St. 
108 Park Ave. 

672 W. FayetU St 
82 Townsend St. 
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[No. a 



Earlk, Tilohman G. Eaaton. 

MarylftBd Asrlenltunl Oollef*. FrMmwunry MedieaL 

Xbxliko, Hxrmakk L. CatODsville. 

OrtrlM Sehool. MatrieulaU, r 

Xyaks, Bobket O. Danville, Ky. 

Genlrt Oollegt, Kj. MngUth, tie. 

Pat, Edwabd A. Washington, D. 0. 

A. B., Ualrcnitjr of Mkhigta, 1862, and A. M^ 186ft. 

FxLS, Mauriox Philadelphia. 

Mr. E. Cohen, Initraetor. Camdidaia, 

Flxming, William S. Morganton, N. C. 

A. B., DnridMn Oollego, 1878. Ortek amd Latin. 

FiTZGXRALD, DxLANO S. Baltimore. 

M. D., Unirenity of Fmaco, 1880. Biology. 

FowLXB, Habold N. Westfleld, Mass. 

A. Bh Hanrard Unirenity, 1880. TeutoiM Langwagm. 

Fbakox, Joskfh C. Baltimore. 

Baltimore Cltj College, 1879. Bitiory, tic. 

Fbiok, Gharlxs Baltimore. 

Baltimore Citjr College. Pnlimineary MtdietU. 

Gabnxr, Samukl Annapolis. 

A. B., St John'i College, 1871. Somanee Languagta, 

GabthXi Louis Baltimore. 

BalUmore Citj College, 1880. MtUrituialt, 

Gxpbabt, Gxobgb F. Baltimore. 

Baltimore Citjr College. Bi$torg. 

GxBKX, Waltkb D. Baltimore. 

Lojrola College. /V-cneA «md (UrwuM, 

GiLMAur, BKNJAMnr I. New York City. 

A. B., WilUamf College, 1872. Mathtmatiet mmd Logio, 

GiTTiNGB, D. Sterrxtt Baltimore. 

Mr. H. W.Lnekett,Iactraelor. Matrie^iaU, 

Gjxllum, Bbik S. Utica, Wis. 

A. By Norwegian Lnther College, Iowa, ISTV. Greek. 

GLXinr, John Jr. Baltimore. 

Mr. G. Q. Carejr'i SehooL MairieuimU, 

GLxmr, William L. Baltimore. 

Mr. G. G. Carej'a SehooL Matrieulat*. 

Goldbbobouoh, Bbicx W. Princess Anne. 

M. D., UaiTerdtj of Virginia, 1880. ChmiUrg. 

GooDMAK, Edgar, Baltimore. 

A. B., Johni Bopkiui UniTeftity, 1880. ITMory. 

GoODNOW, HxKRT B. Brooklyn, N. Y. 

A. B, Ambertt College. 1878. Pkymet, 

GtoBDON, Basil B. Baltimore. 

Mr. U. W. Lnokeit, lutmetor. Matricmlau, 

Harding, Bichmond Charlotte, N. C. 

A. B., Daridaon College, 1880. Grttk. 

Harlan, William B. Church?ille. 

St. John'i College. Omdiciafe. 

Hathaway, Arthur S. Decatur, Mich. 

a B., Cornell Unirereitj, 1879. MaihtmaUet. 

Hill, J. Sbelton Baltimore. 

M. D., Unireraitj of Maryland. Biology. 

Howxll, William H. Baltimore. 

Baltimore Citj College. MatriemiaU, 

Inqlx, Edward Baltimore. 

BilUmore City College. MatriaJalt. 

Jameson, J. Franklin Amherst; Mass. 

A. B., Aniient College, 1879. Bitloty. 



17 Franklin Si. 

77 Mulberry St 

Albion House. 



Washington^ D. C, 

Lamgrtagm. 

20 Pearl St 



248 BolUm St 

74 W. Monument St. 

86 Franklin St 

7 5. Caroline St 

400 Park Ave. 

225 Saratoga St 

9SHiUSt 

258 W. Lombard St 

56 Lexington St 

142 N. CharUs Si. 

145 N. Charles St. 
100 N. Pam St 

848 N. Euiaw St 
158 N. Charles St. 

146 N. Charles St 
m Pennsylvania Ave. 

46 McCuUoh St 

27 Franklin St 
54 W. Madison St. 
199 N. Howard St. 
205 N. Howard Si. 
482 W. Fayette St. 
488 N. Mount Si. 

858 Linden Ave. 

54 MeCulloh St 



Jamixson, Alexander F. Alexandria, Ya. 

A. B., Johna Hopkina UniToraity, 1880. Gretk. 



Jenkins, Felix S. 

LoTola College, Ca ndi dat$, 

Johnson, John 

MeDonogh Sehool. OamdidaU, 



Baltimore. 



Owings Mills. 



Jones, Joseph J. C. Baltimore. 

Dr. B. Atkinaon'i SehooL Candidalt. 

Keeler, James E. Mayport, Fla. 

Bigh Sehool. La Salle, HI. Candidal^. 

Keyser, Newberry, A. S. Baltimore. 

Mr. E. M. Laaftb's SehooL Chemittry mmd 



Kimball, Richard F. Baltimore. 

Mr. C. p. GradjT'a Sehoel. Malrieulai$. 

KoYL, C. Hbrscbel Cobourg, Ont. 

A. B., Viotoria UniTerdty, Ontario, 1877. Phymm. 

Lx Van Bender, J. Penn Yan, N. Y. 

Med. Dopt., UniToriitj of Maryland. Biology, 



Leftwich, Thomas J. 

Bingham Sehool. Candidale. 



Baltimore. 



LiXBiQ, GusTAV A. Baltimore. 

Dr. Edward Deiohnann, Inatnetor. Mmtrieulal$. 

Linthicum, Stewart B. Baltimore. 

A. B , Johna Ilopkina UnlToralty, 1880. PoUHmI Eetiumy. 

Lock WOOD, William F. Baltimore. 

M. D., UnlTonity of Virginia* 187ft. Biology. 

MacClintock, William D. Millersburg, Ky. 

A. B., Kentac^ Wealejan CoUege, 1878. MmgHsk. 

Mahon, Ormbbt L. Baltimore. 

Baltimore City College. Oamdidatt. 

Mahon, Robert W. Bethlehem, Pa. 

C. Bh Lehigh Unirenity, 1878. Chomialry. 

Marburg, Tbxodorx Baltimore. 

Mr. r. Knapp'a laatitnte. doJwiUale. 

Matz, Franklin P. Reading, Pa. 

A. M., Uriinua CoUege. Pa., 1878. Mathmmaiim mmd Pkyrim. 

McIlwaine, Clement R, Baltimore. 

A. B., Hampden Sidney CoUege. 1878. BiMtory mmd PkUotopky. 

MiLLEB, Charles W. E. Baltimore. 

Baltimore City College, 1880. Malriemlmi$. 



2 Cathedral SL 

266 MyriU Avt. 

146 N. CharUs SL 

256 N. Euiaw SL 

375 Madison Ave, 

87 Park Ave. 

100 iV: P^ieaSL 

4b N. Calvert A 

229} N. Eutow 8L 

807 St. Paul & 

181 W. LanvaUSL 

117 W. Madison SL 

54 W. Madison SL 

188 i^. Exeter SL 

188 N. Exeter », 

41 W. EagerSL 

Clarendon HoteL 

80 DenmeadSL 

806 S. Sh4^SL 



MiLROY, William F. York, N. Y. Park Ave. and LexingbmSL 

College of Physieiana and Snrgeona. Baltimore. Biology. 



MoALX, William A. Baltimore. 

M. D., UniTeraity of Maryland, 1879. BMogy. 

Murray, Daniel M. Baltimore. 

Mr. a Z. Amman, Inatmeior. Jia i ory, efo. 

Norton, Edwin C. Northfield, Minn. 

A. B., Amherat College, 1879. tfredk. 

Norwood, Chalmers C. Fort Valley, 6a. 

A. B., Daridaon College, 1878. JfaMMMiiee. 

Page, James Baltimore. 

Baltimore Citr College. MatrietOmto. 

Palmer, Albert G. Baltimore. 

Mr. E. M. Lamb'i SohooL Motnenlaio. 



152 i^. CharUiSl 

108 Cathedra SL 

28 McCUllok SL 

248 Bolton SL 

77 W.JvknSL 

172 A/cCW/oAA 



Palmer, Nelson 



Baltimore. 



96 ThwnsendSL 



A. B., Johni Hopkina Unireraity, 1880. Biatoty and PoIi(m«I SHomm. 



Patterson, J. Wilson Baltimore. 

A. B., Prineeton College, 186S. Lattn and BUtory. 



Pennington, Clapham 



Baltimore. 

Cktmiotry. 



79 Pkrk if n 
86 W.Et^SL 
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Peterson, James B. 



South Abington, Mass. 288 W, BiddU St, 



Phiionophif. 

PiCKLB, Jambs M. Williamston, S. 0. 

A. M., Farm&a UniTertitjr, 1876. Phuttct and MtUk*matim. 

Prescott, Philip M. Waukegan, 111. 

Chandlar SoientiAo Department, Dartmonth College. Language, 

Price, Herbert L. Baltimore. 

BalUmore City College. PrMminary Mtdical, 

PuND, Frederick Baltimore. 

Mr. C. p. Orady'i School. CamdidaU. 



Ramaqe, Bartow B. Newberry, S. 0. 

A. B., Newberrj College, 1880. Hi»tory, le. 

Bamaqe, Burr J. Newberry, S. C. 

A. B.. Newberry College, 1880. Biatorp, efe. 

Read, Miles S. Baltimore. 

Croier Theologio&l Seminary. Philotophg and Qrmh, 

Reese, Charles L. Baltimore. 

Baltimore City College. OuuiMiate. 

Reese, Robert M. Baltimore. 

Mr. E. M. Lamb'a School. Matriculat*. 

RsiD, Harrt F. Baltimore. 

A. B.. Johns Hopkini UniTorsity, 1880. Biology and Pkgtiea, 

Robinson, Adoniram J. Baltimore. 

Baltimore City College, 1879. Mairieuiat*. 

Robinson, Carvel H. Baltimore. 

Dr. R. Atkioion'i School Malrieulats, 

Rolando, Henrt Baltimore. 

Baltimore City College. Malneulatt, 

Sale, Lee Louisville, Ey. 

Loaiivllle High School, 1878. Matrieutatt. 

Seelte, William J. Amherst, Mass. 

A. B.^ Amherst College, 1879. Gredfc. 



Shippen. Charles C. 



Baltimore. 



82 N. Oreene St 
48 Cathedral St, 

70 Bolton St, 
282 N, Gay St, 

151 McCulloh St, 

151 McCulloh St. 

216 Mosher Si, 

495 Madiatm Ave, 

209 W, Pratt St, 

75 Mt, Vernon Place, 

192 Mulberry Si, 

Charles and Ibwnsend Stt, 

888 Park Ave. 

86 N. Strieker St. 

28 MeCuUoh Si, 

189 North Charles Si. ' 



A. &. Harvard Ualrersity, 1877 ; M D , Unireraity of Marylaad, 1878. BMogg, 

288 W. BiddU Si. 



Stebbins, Frank B. Springfield, Mass. 

A. B.. Amherst College, 1880. Pktlotophg. 

Stevens, Lewis T. Baltimore. 

Baltimore City College. Mi^rieulalt. 

Stokes, Henry N. Moorestown, N. J. 

S. B., Haverford College, 1878. CKemi$trg. 

Stratton, William E. Baltimore. 

Baltimore City College. Pntiminary Mtdieal. 

Taylor, Amzi D. Newark, N. J. 

Prineeton College. Latin and Greek. 

Taylor, Percy H. Baltimore Co. 

Princeton College. Bomamct Langmiget. 

Thach, Charles C. Athens, Ala. 

B. £ , Alabama Agricaltar»l College, 1877. Languagm. 

Thomas, Henry M. Baltimore. 

Uaverford College. PreliwUnarp MadieaU 

TiDMALL, Charles M. Greensboro, N. C. 

Untrersity of Virginia. Latin and Gretk. 



105 Charles Si. Ave. 

128 W, Madison Si. 

66 N. Liberty Si. 

22 Cathedral St, 

257 Linden Ave, 

19 McCulloh Si. 

817 Madison Ave. 

248 Bolton Si. 



Tidball, William J. Greensboro, N. C. 

A. B., DaTids«n College, 1878. Ormk. 

Tiffany, Herbert T. Baltimore. 

Mr. S. E. Turner. Instmetor. Matrieulal*. 

Trimble, Isaac R. Long wood. 

Shenandonh Valley Academy. Pnltmitutrg MedieaL 

Warfirld, Mactier Baltimore. 

Ury Home School, jramenlalf. 

Warren, Henry C. Newtonville, Mass. 

A. B., Uarrard Unirenity, 1879. Chamistrg, 

WiEQAND, Henry H. Baltimore. 

Baltimore City College. Chemittrg and Phgak*. 



248 Bolton SL 

85 Bolton SL 

241 Maryland Ave. 

112 Si. Paul Si. 

182 W, Madison Si. 

272 Madison Ave. 



WiLHELM, Lewis W. Baltimore. 64 Pennsylvania Ave. 

A. B., Johns Hopkins UniTerdty, 1880. Bilorg and PoKtieal Scitmet, 



Wilson, Henry V. Baltimore. 

Baltimore City College. MatrieulaU. 

WoRTHiNOTON, J. Cheston St. Denis. 

M. D., Uairerslty of MaryUad. Cktmietrg. 



814 Linden Ave. 
South and Oerman Sis, 



Wylie, H. Boyd Baltimore. 225 Argyle Ave, 

M. D., Belleroe HospiUl Medical CoUege, N. Y., 1S78. Ck0mMrg. 



YouNo, Abram Y. E. Grand Rapids, Mich. 

Ph. B.. UnlTersity of MlchigM, 1876. ChtmiMtrg. 



85 McCulloh St, 



In addition to others above enrolled^ the persons below namefi 
were members of the G&esapeake Zo5i«oqioal Laboratory 
during the Summer of 1880. 

Kino, F. W. River Falls, Wis. 

Professor of Natural Science, Wisconsin State Normal School. 

EvARTS, H. C. Philadelphia. 

M. D.; Academy of Natural Sciences, Philadelphia. 

OsBORN, Henry F. Princeton, N. J. 

A. M., Sc D., and Fellow of Prineeton College. 

The following were aUendants, with others above enumerated^ 
upon the Summer Class at Fort Wool, during July 

and August, 1880. 

Gordon, Henninoham Baltimore. 

A. B.. St. John's College, 1873; Tutor in the Baiamore City College. 

Rider, Wheelook Rochester, N. T. 

Unirersity of Roehester. N. Y. 



SUMMARY. 

President and Professors, ------ 7 

Lecturers, -----.--- 6 

Associates, ---------16 

Assistants, --------- 7 

Students. 

Graduate Students (including Fellows), - - - - 89 

Matriculates, -------- 80 

Students not Matriculated, •--.-- 49 

108 



CUiseificatian by Residence 
' of Students, 1880-81. 

Maryland, (Baltimore, 75), ... 91 

Hew York, 14 

MaAMchu.HCtts, ----- 9 

FcDDsylrania, ..... 7 

Kentucky, ...... 6 

Ohio, 5 

Jicw Jersey^ ----- 4 

>'orth Carolina, - - - . 4 

Illinois, ------ 4 

South Carolina, . . - - 3 

Michigan, ------ 3 

Virginia, 2 

Georgia, 2 

Wisoonaln, - . . . . 2 

Japan, 2 

Ontario, (Oanftds), - - - - 2 



New Hampehlre, 

Connecticut, 

District of Columbia, - 

Florida, - - - 

Alabama, ... 

Minnesota, 

France, - - - 

Germany, 



1 
1 
1 
1 
1 
1 
1 
1 



Students now enroUed here 
have received I>egrees 
from the InstUuHons de- 
law named: 

Johns Hopkins Unireniiy, - - 12 

Amhent College, . - - - 8 

Harrard Uniyenity, - - - - 6 

Come^ UniTentty, - - - $ 



Davidson College, - - - - 4 

Maryland, University of, - - 5 

Virginia, ("niversity of, . - - 4 

Michigan, University of, - - 8 

Princeton College, - - - - 3 

Williams College, - - - - 3 

Yale College, ----- 2 

Centre College, (Ky.), - - - 2 

Columbia College, - - - - 2 

France, University of, - - - 2 

Furman University, - - - - 2 

• Newberry College, - - - - 2 

Rutgers College, - - - - • 2 

St John's College, - - • - 2 
Alabama Agricultural CoUcne, - 
BelleTue Hospital Medical College, 

Boston UnirersitT, - - . - 
Georgia, Uniyersity of, • 

Geneva College, (Ohio), - - - 



Odttingen, University of, 
Hamilton College, 
HampdeU'Sidney College, 
Haverford College, 
Kentucky Wesleyan College, 
Lafayette College, 
Lehigh University, - 
London, University of, 
Marietta College, - 
Norwegian Luther College, 
Bandofph Macon College, 
Rochester, University of. • 
Strassburg. University 01, 
Syracuse University. - 
Tokio, University of. 
Ursinos College, (Pa.). 
Victoria Univenity, (Ont.), 
Wooster Univenity, - 
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SYNOPSIS OF THE RECENT SCIENTIFIC JOURNALS 

Published hore. 



Atneriean Journal of Mathematics. Editor in 
Chief, Pkofebsok Stlvestib; ABSociate Editor id Charge, 
De. Stobt. Vol. in. No. 8, 1880. 

Article I. — Orlhomorphic Projection of an Ellipsoid upon 
a Sphere. 67 Thomas Craio. 

*' After the labors of such men as Gauss, Lagmnge, and Lambert, upon 
the gsneral theory of orlhomorpbic projection, or projection bj similarity 
orinSoitMiDUilaTeaa. it does not seem as though mucli of value or interest 



of tbe problem. Boole, in the auppIemenlArj volume to hia Dificrential 
XquatioDS (a posthurooua work, edited by Todhunter], givpg a most 
elegant inTeatfgation of ortbomorphic projection upon a plane; the 
formulae arrived at are applicable t<^ hut surface which it may be 
desired to project upon a plane. Ont^ application is made by Bnole to 
the case of an oblate spheroid such as the earth. 1 have eiven in another 
place an application of hia formulae to the projivtion of the general 
ellipsoid upon a plane, and tho reeulta obtained there led me to attempt 
the projection of the ellipsoid upon a sphere. Gauss giva, among the 
examples illustrative of his general theory, the projection of an ellipsoid 
of revolution upon a sphere, and considers the so-aolved problem to be 
a valuable addition to geodesy. At the present day, when it is at least 
considered possible that the earth may bs a general cllinaoid, it may be 
that the formulae ni^essary for it* projection upon a sphere will not be 
regarded as devoid of interest." 

Article Il.-~On the Calculation of the QeneraUng Func- 
tions and Tables of Oroundforms for Binary Quantica. By 

F. FB AN KLIN. 

The scope of this article may bo indicated by quoting the opening 
aenUnces. "Tbe obju-t of this paper is [ogive an account of the methods, 
due to Professors Cayley and S^ Ivester, of calculating tbe generating 
functions pertaining to binary quantics, and thence determining the num- 
ber of fundamculal invarianU and covarianls of any order and degree. 
As it will not very greatly increase tho length ot"^ the paper, 1 shall 
endeavor, besides giving tho processes of calculation, lo present a con- 
nected view, though not a complete discussion of the subject." 

Tbe theory of Itie subject, and its working methods, have appeared in 
ft fragmentary way, chiefiy in the papers written by Professor tjylveater 
In the last four years, and these gave in many instancci rather an intima- 
tion than an exposition of the principles and melhoda employed ; so that 
it has been difficult for any one to ascertain the present state of tbe inves- 
tigation, ll was chiefly to supply this want that the present article was 
written. It also supplies tbe demonstrations, iiot hitherto published, of 
■ some theorems relating lo tbe /ortn of the gencratinf; functions and made 
use of in obtaining them. Finaliy, it should be mentioned that under tho 
bead " Mode of obtaining the Table of Groundforms," a demonstrBtion, 
based on a certain fundamental postulate, is given of the correctness of 
tbe method of Snile tamisage ; and thai the fundamental postulate which 
it was found nece*BiIry to adopt does not precisely coincide with that as- 
sumed by Professor bylvestar. 

Article III. — Notes on Modern Algebra. By Cav. Faa db 
Brumo, 

1. Applieaiian du Theoritne ilonni par V Avteur mr le Diveloppejnent dt* 
Poncliiitu. 

If ^ is a covariant of the order m of a binary quantic/^ (a,, a,, . . . 
a„)(x,yY,li>A\ti = m„ — ^%ti — + 8a, — + . . . ,ande„isthe 

It coefficient of ^. then ^ =; K'^Cm- We shall therefore obtain 6 by tbe 

, + -.•. •.+ 2«,«+ • 



■ubstitution ii 



Cm. of a 



-„....-., . T "f. ", -r < 

' -\- a„i', . . . for a,, Oi, a,, a respecllveiy. 

2. Sar un TbcOThnt dam lea Ditenninanti. 
If d is any operation whatever, and we form the determinant 
I A, IxA, li.*A, . . . , i.-A \ 



then, if A",i, 4"B, , . . are constants relatively to the operation A,t» 
that A" + '.^ = 0. A» + 'B = 0, . . . , we shall have AZ) = 0. 

8. Sur une Propriite du Jaeobien. 

i. Pour /aire Suite d la Demotulration du Jatobien. 

Proof of tbe theorem : The square of M< Jacobian of ivo ffioen yuaniia 
is a Atrmogfneout quadratic /uncfion of Ihete quantiet. 

6. Sur la Setolution de la Quartique. 

Every quartic can be reduced to the canonical form x* -|- 6^urSy> -f- y*. 
This note contains a determination of the coefficient /i in term* of lbs 
coefficients of the general quartic. 

6. RUolulion de la Quiniigue dam U Ou oH J,, = 0. 

The solution is derived from the canonical form te> -i- my* — •• {z •{■ 
y)»=0. 

Article IV. — On General Differentiation. By J. Hahhors. 

"Assuming !>''"= ^ fJZ.t ^ I , ""' 
we see at once (on writing n = IJ that/ (m + 1) = mf (m). Tbb 
reault Is given by nearly every writer on tbe subject, moat of whom 

assume soma particular value for /("•) In fact, the gMual 

solution of [ ^(.4. 1) ^ m/(ai)] considered as a difference-equation ■ 
/ (m) = C.r(fn), where C^ + , = C^ . . . .•• 

The autlior deduces numerous general formulae, and makf« intermlia; 
applications of them to Peacock's case, for which CU ^ I, L.iouvitle't 



case, for which Cm ^ ( — )"• - ' 



— , and the case for which CU ™ 



Article V. — Notes on Relative Motion. By Jambs Losdoh. 

The, following pointa are considered: 

1. Motion ol a |ioinl in a plane. 

2. Motion of a rigid body round a flied axis. 

8. Measurement of the absolute velocity and accetcratioD of a dihbI 
referretl to axes moving in E|>Bce round a fixed origin. 

4. Extension of (6) to the case in which tbe origin moves. 

5, Measurement of the changes in the rotation of a rigid body lit! 
one point Hied, the axes moving as in (4). 

S Measurement of the change in the whole absolute momentum of 1 
rigid body in the same case, 

7. Meaeurenifnt, of the changes in tbe whole abaolute moment of 
under the sums circumstances. 



Article VI. — On Certain Ternary Cubic-Form EquatiMM. 
By J. J. Sylveoteb. 

On iiPTiit 1. Excursus C. — On the Trisection and Quatriaection of tbt 
roots of unity. 

In this article the Author obtains tbe equations for periods of thr«e asl 
of four roots of unity to a prime-number index (which have hitherto bev 
obtained either by very long processes after the methoda of Gaun and 
Eummer, or by indirect reasoning after the method of Jacobil by aven 
simple process Irom Brat principles with the aid of the vrell known ta« 
that, every whole-number raliunai integral function of tbe periods, wbid 
changes neither its absolute magnitude nor sign when a circular substilB- 
tion IS operated upon tho roots, is an integer number, and of the law (an 
immediate consequence of the preceding one) that such function if it 
changes iu sign but preserves its absolute magnitude for circular nibMi- 
tution, is an integer multiple of the square root of the index or of tbe 
index with its sign changed according as when divided by 4 it leavei * 
residue plus or minus unity. There is a preliminary iiiTGstiKalioti ia 
which it is shown that all the coefficients in the erguation to what naj 
be termed the affected periods of the roots of unity (except the Irat, 
which is unity) are diviaiblo by the index. l( p is tho index andfttt 
number of periods and n any one of them, ei7-f- 1 is what he tneani bjaa 
affect'ji period. 

Eneurnut B.— Title S {bis). 

In this article the author recasts tbe demonstration of the "law of 
squares " given in the preceding number of the Journal, which wa 
dufeclive and erroneoua (having been printed during bis absence ia 
Europe without the proof-sheet passing under his eyes), and (by a mix- 
ture of algebraical and geometrical reasoning) supplkf - '-- ■ -'- 
'■' ' ' . . . , . hebetiev ' ' 



of the law by no means easy but which h 



eiieves to bs nnttxc^itioBaWs. 
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Starting from the equatioD a:* + y* -j- 2* 4- kxyz = 0, and supposing 
0?, y, z to be one system of values by which it is satisfied^ there exists an 
intinito number of sets of values X, F, Z (obtainable by a definite process 
or rather any one of a catena of processes) each of them rational integer 
functions of x, y, z which must also satisfy the same equation. 

The object of "the law of squares " is to show that the orders of these 
successive sets in the original quantities a?, y, z, when expressed in their 
simplest terms are the squares of the successive numbers in the natural 
scale 1, 2, 8, 4, ... , ad inf. 

It is morally certain, but awaits proof, that no process whatever wil! 
supply values of -X", K, Z other than those which appear in the above chain. 

It was comparatively easy to show that the derivative set arn, y,, Zn m?»y 
be expressed as quantics of the order n* in a?, y, 2. The difficulty (a case 
of the proverbial one of proving a negative) consisted in showing that 
there cannot, for any value of n, exist an algebraic factor common to jr«, 
ynt 2i» so expressed. 

Article VIL — Note on a Theorem for Expanding Functions 
of Functions, By Emory MoClintock. 

Mr. McClintock acknowledges the substantial anticipation, twenty 
years ago, by Mr. S. Roberts, i?\ R. 8., of a theorem given by him in 
V ol. II of tnis Journal. 

Article VIll. — Change of the Independent Variable, By 
J. C. Glashan. 

The coefficients of powers of h in the development oif(y-\-h) are 
expressed as determinants in terms of ar, where x==^ (y). 

Article IX. — Note on the Intersections of Two Curves. By 
F. Franklin. 

" In .Salmon's * Higher Plane Curves' (p. 16), the theorem is given that 
if of the n2 points of intersection of two curves of the nth order np lie 
on a curve of the pth order, a curve of the (n — ;j)th order may be passed 
throut^h the remaining n{n — p) of the points. It can likewise bo 
proved" as is here done, '* that if of the mn intersections of two curves of 
the mth and nth orders, np lie on a curve of the pth order (where m^ n 
and w>p), a curve of the (m — ;))th order can be passed through the 
remaining n (m — p) intersections." 



The American Journatof Philology. Edited by 
Professor Gilderslbbve. YoI. I, No. 4, 1880. 

Article I. — On the Neapolitanus of Properlius. By Robin- 
son Ellis. 

Mr. Ellis characterizes the scope and treatment of the MSS. of 
Propertius by the revolutionary Biihrens and the conservative Palmer. 
He considers it a real error in Bahrens to discard all MSS. as useless of 
which he cannot confidently pronounce that they are uninter|K>lated. 
Interpolation is a matter of degree. On this ground, Mr. Ellis justifies 
Palmer in publishing a collation of the undeniably interpolated Peru- 
«tnu«, and while admitting the Lachmannian principle of determining 
the intemerate sources and the archetypal tradiiion, ho maintains the 
Talue of some of the MSS. which are ruthlessly rejected. Then follows 
an account of the four MSS. of Propertius — APDV, from which alone, 
according to Bahrens, the archetypal reading is to be restored. N, a 
Neapolitan MS. held in high esteem by Ueinsius, Lachmann, Herzberg, 
and Haupt, is rejected by Bahrens, whose views have been briefly combated 
by Palmer and now more fully by Mr. Ellis, who produces. (1) Readings 
found in N, not in AFDV, which, on internal grounds, cannot have been 
introduced by an interpolator. (2) Readings found in N alone, not in 
( A)FDV which it is easier to explain as descending from an earlier MS. 
than as corrections of the XVth century. (3) A number of cases in 
which N presents the right reading against AFDV, but in which the 
hypothesis of a correction is conceivable, though not likely to be true. 
(4) Evidence of the sincerity of ^ from the orthography. 

Article II. — A Proposed Re-distribution of the Parts in the 
Parodos of the Vespae. By F. G. Allinson. 

An abstract of this paper, which was read before the Johns Hopkins 
Philological Association, is given in the University Circular for April, 
1880, page 47. 

Article III — Imperfect and Pluperfect Subjunctive in the 
Roman Folk-Speech, By B. A. Fay. 

Of the classical form of the Latin Imperfect Subjunctive the Romance 
even in the oldest monuments affords no trace whatever. Did this form 



exist in the unwritten speech of the common people of the old Roman 
world? This question Mr. Fay is inclined to answer in the negative, 
summing up the testimony thus: 

1. The classical form of the Imperfect Subjunctive probably did not 
exist among the common people and its place is now supplied by the Plu- 
pcrft*ct form. 2. The Pluporfcct idea was probably expressed sometimes 
by the simple Pluperfect Tense and sometimes by a compound of ihe 
Past Participle with the Pluperfect Subjunctive of habere or some other 
auxiliary. 

Article IV. — Problems of General Semitic Grammar. By 
C. H. Toy. 

In this paper Professor Toy presents some of the morphological 
questions that require solution in the dc})artment of general Semitic 
grammar, taking up, 1. the phonology, *2. the subject of triliteral roots, 
3. the formation ana inflexion of stems and under this head, a. the history 
of the development of the noun, b. of the pronoun, c. of the verb. 

Article V. — Notes on the Agamemnon of Aeschylus, By 
Lewis Campbell. 

In the first part of this essay Professor Campbell discusses the fact that 
Aeschylus nowhere mentions Mycenae and calls attention to the points 
in the Oresteia, wherein ** Aeschylus assumes a conception of the circum- 
stances of the * tale of Pelops' line * which differs from that which may be 
confidently spoken of as common to Homer and Sophocles.'* In the 
second part some forty passages of the Agamemnon are emended, inter- 
preted or illustrated. 

Article VI. — Keltic and Oermanic, By J. M. Habt. 

After stating the famous theory of Bang as to the Sibylline origin of the 
Voluspa and conceding the force of the new interpretation, the writer of 
this paper questions the soundness of the conclusion which Bang has 
reached as to the source of this Sibylline element. ** Keltic Ireland," 
says Bang, ** is evidently the intermediary between the Voluspd and the 
Sibylline oracles." Professor Hart thinks that there is not a scrap of 
historical or linguistic evidence in favor of this view, and shows that the 
sweetness and meekness of the Columbian church which Vigfusson is 
reminded of by a passage in the Voluspa is not borne out by the Irish 
stories of St. Colum Ciile. Other points considered are the vagueness 
of the Sibylline prophecies, which cannot be fixed on any one church of 
the IXth or Xth century and the phonetic handling of Irish names. If 
the Irish themselves did not sound final ^rA, why should a Scandinavian 
poet or scribe, writing by ear introduce a ^r? Professor Hart then dis- 
cusses Edzardi's and Bartsch's attempts to establish a direct connection 
between Irish forms of verse and those of non-Keltic races, which essays 
he considers unsatisfactory. A r6sum4 of Jubainville's strictures on 
Bartsch's identification of Irish verse with Romance (see Am. Jour, of 
Phil., I, 1, p. Ill) is then given and Jubainville's doctrine emphasized. 
*' Primitive Irish verse must have been made up of words retaining certain 
terininal syllables of inflexion. We do not possess any such verse; con- 
sequently we must first find some before constructing our theory." Edzardi 
attempts to show that some of the metres used by the Skalds are repro- 
ductions of well-known Irish forms of verse, but Edzardi has not the 
knowledge of Irish necessary to establish this hypothesis which is in itself 
not impossible, nor even improbable. The article concludes with some 
characteristics of Irish verse-structure. 

Notes. — 1. Variaj by M. W. Humphrkys, on fiifif^fiat ; on Eurip. 
Alcest., 403; on ia] on Ar. Ach., 540; on parodies in Aristophanes. 
2. By P. G. Allinson on Trlap as an adjective. 8. By A. Lodbman in 
reply to S. Garnkr on je ne sache pas, in the first number of the Am. 
Jour, of Phil., p. 197. 

The Reviewn and Book Notices contain articles on Heilprin's Historical 
Poetry of the Hebrews, by C. H. Toy ; on Roby's Latin Grammar, and 
Weinkauff's Tacitus' Dialogus, by Minton Warren; on Braune's 
Gotische Grammatik. by H. C. G. Brandt; on G. Meyer's Griechische 
Grammatik ; on Butcher's and Lang's Translation of the Odyssey ; on 
Merriam's Phaeacians, and on Dunbar's Concordance to the Odyssey by 
the Editor. 

Reports are given of Mnemosyne, Hermes, Archaeologische Zeitung, 
Anglia, Zeitschrift der deut^chen Morgenltindischen Gcsellschaft, Ale- 
mannia, Paul und Braune^s Beltrage, Romania. 

Lanx Saiura discusses persuaders aliquem and other minor matters. 

The Necrology contains notices of the death of Professor Haldcman and 
of Professor Anderson. 

A full Index to Vol. I completes the number. 
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PROCEEDINGS OF UNIVERSITY SOCIETIES. 
Abstracts of the More Important Papers Bead at Recent Meetings. 



Scientific AsHociation. 

December meeting. 

The relation between Embryology and Phylo^^eny, bb shown by 
the development of the Crustacea, by W. K. BaooKS. 

Descriptive Embryolugj like descriptive Anatomy cannot giro us much 
insight into the sffinitics of animals. 

Tie facia of Anatomy must be submitted to a proceta of compariaon 
and analysis before we can tell wbat is of taionomic importance, and 
what is due to secondary modifications, and tbo sBme thing is true of 
Embryology. Before we can infer relationship from Embryology, wb 
must submit tbe fHcts to a process of comparison and analysis in order to 
sift out what is ancestral from what is due to recent adaptation, and the 
facts of Crustacean development are of such a character that they furnish 
an unusually good basis for this sort of analysis. 

On the PropertieB of Nnmbers called Repetents, by 0. H. 
Mitchell. 



Description of the New Spectroscope, by C. S. HABTiNoa. 



Philological Association. 

December meeting. 
Shakespeare in the Opinion of the Serenteenth Gentary, by 

B. C. BUBT. 

The compilation by Dr. Inglcby and Miss Smith (entitled SAaketpeare't 
Cfiiiiirie of Prai/ie and published by the New Shakespeare Society in 
1870) shows that Shakespeare was favorably ragardrd duiing the period 
I691-1C93, whith Ur. Ingleby calls the ' preicritical period ' of opinions 
o->ncernin^ him. But there wag considerable dispraise and very much 
of the prHise was iDdiscriminatc. Shakespeare was esteemed principally 
as an amorous poet, and as a comedian to be classed with Terence. His 
glory sleadily waned from his death to the close of the century, when a 
number of his best plays had to bo very much altered to suit public taste- 
He received something like due appreciation from a few only. The'so- 
ealled Baconian theory concerning tne authorship of Shakespeare's works 
receives no support whatever from the study of Seventeenth Century 

Imperfect and Plnperfect Snbjanctive in the Roman Folk- 
Speech, by E. A. Fay. 

An abstract of this paper is given on page 96 of this Circular. 

Certain Periphrases in Antiphon, by W. J. Alkxander. 

The periphrases considered were such as may bo regarded as resoUitioni 
of n verb into the sign of predication (clraior yiyvtaSai) and the substantive 
nution contained in the verb. When these periphrases are employed, the 
ftresB is on the substantive notion. In Antifihon the combination mo«t 
friK[uently found is that of rlvai or yiyvioBai with the name of an agent and 
here the part that the subject takes in tbe action is emphasizoj, or in 
other words, the subjwt is charncteriied. 

A Note on Sophocles' Antigone, 1102, by C. D. Mobbis. 

Kni toEt" fKOiveii «ni iTonfif jrapiiHadih- ; in which the words Mii doneif are 
noted by Schneidewin, Nauck, and M. Schmidt as corrupt and unintelli- 
gible, while 6. Wolff gels rid of the supposed difficulty of making 
iraiiemadFiv depend on doKri( in the sense of ' I must give way,' by con- 
struing inaivei^ TrapeiKnBeiv raiTa, leaving mi iomif to stand dio u/tmu. On 
the assumption, which seemed very doubtful, that the text is not right 
us it stands, various conjectural emendations were suggested ; of these 
miAojfJc was offered as not departing very widely from the lines of the 
HSS. ; and iiarriK^ as suiting the sense excellently, if one should assume 
the license, to freely resorted to by some editors, of seeking only for an 
ajipropriate word, without regard to the traditional linet. 



Htstorical and Polttical Science AMoeiation . 

December meeting. 
On State Repudiation, by H. C. Adams. 

The questions involved in a study of State Repudiation arc queaUoni of 
policy and law. That the credit of every State is bound up in that of 
eucb, appears from the necessarily close relation existing betwsen all li 
members of a Union, amenable to the same laws. Though tbe States 
have a legal right to repudiate, this right is a source of weakneet rather 
than of strength. They are now inferior, as industrial and monetary 
units, to private corporations, which are not tovereien in tnatten of con- 
tract. By surrendering their historic sovereignty, tne State* woald gain 
actual power, through toeir increased command over that great iDitruneot 
of [lower in this century, money. That there is a necessary and legiti- 
mate future for the States as political unities also, must be refKigaiEed ; fiir 
tbe tendency toward cvn trail nation is loo ra^id to be pcrfectl/ healthy. 
The political power of the Stales must be regained, while industrial poww 
must be acquired, at least potentially, if they would provide protection to 
their citizens against the o-nlral government on the one hand, and 
corporations on the other. This can never be accomplished unl«M tilt 
States surrender, or be deprived of, the right to rejiudiatc. 

The ability of the Slates to refuse payment rests upon the Elevenlll 
Amendment to the Constitution, which declares that no St*t« shall b« 
forced to appear betore the Supreme Court as defendeot, in a auit insti- 
tuted by a private person. The legal difficulty appears to be one of 
procedure only. Could the question be presented to the Supreme Coar^ 
a State law providing for repudiation must be recogniiied as unc.nstili)- 
tional, (Murray v, Charlestown), but there is no consUtutional method of 
pronouncing judgment upon this unconstitutional act Tbe lawa of cer- 
tain States have attempted to obviate this difficulty. Thus in New York 
there is a law whereby a citizen of thai State, holding bonds of a delin- 
quent iitate, may assign them to the attorney-general, who shall, in lb* 
name of the State, enter suit in the Federal Courts fur recovery. It il 
not probable that this law will be reci^nized as constitutional. It ia but 
nn evasion of the Eleventh Amendment, and destroys its entire force. 
Moreover, if the Court should give judgment in favor of plaintiff, it 
could scarcely be executed ; for public property cannot be touched to 
satisfy public creditors, even though they have Judgment against it; pri- 
vate properly ran only he appropriated to such an object through tait- 
tioii ; wliile the power of tuxutlim is legislative and cannot be eseruied 
otherwise than under legislative authority. Some more direct and com- 
prehensive method must be adopted before States can be deprived of 
their right of repudiation. 

The Legal Status of Anatomical Science, by E. M. HABTVui^ 

It was the aim of this paper to institute a comparison betweon Euro- 
pean and American legislation touching human dissection, for tki 
purpose of showing that in the attitude of the different titatea of llu 
Union one can recognize all the principal stages which have markad lbs 
development uf Anatomy in Europe from a secret, impious and perikw 

Eurfuit to the dignity of a legally nrolected and fostered ecience. TW 
nsis for this comparison was found in the results of a collation of iH 
the accessible American, English, French and Qerman laws regaidia{ 
dissection nnd the violation of sepulture. The history of Anatomy Wfl 
almost a blank, from the decay of tbe Alexandrian School of AnalaBj, 
which followed hard upon the denth of Ptolemy Soier, who had fbnndH 
it 300 B. C, till IS16 A. D., when Mondino, an Italian profeasor, mtdi 
the first public dissections in Europe. The edict of Pope Boniface VlILi 
in 1299, against the boiling, drying, or cutting up of dead bodies wal *a 
obstacle to the pursuit of Anatomy till 1G66; although Pope Siztus IT., 
in 1482, granted the University of Tubingen tbe privilege of ^JvectiBt 
executed criminals. In 16S6, the Divines of Salamanca, out of rmn 
for the Emperor Charles Y., wbo was the patron of Vesalius the father J 
mortem Anatomy, declared that human dissections were allowable. TW 
rise of Anatomy in Italy, France, Germany and eapeciallj Great Brilail 
was considered. The action of the Town Council of Edinburgh, in 150), 
in grunting a dead criminal yearly to the Surgeons was noted, and also 
that of Henry VIII., in IMO, in giving the Barber Sui^eons of Londoo, 
tbe right to dissect four felons' bodies annually. The further oouns d 
English legislation was traced; and the circumstances which led lotiM 
grMt amount of grave-robbery in .Great Britain in the early part of tUi 
century, were considered. Some account was given of the Burking bor 
rors of Edinburgh, in 1828, which led to the passage, in 1882, of iLt 
Wnrburton Anatomy Act, which is still in force. 

It was shown that the Massachusetts law of 1692, against vitchoal^ 
was the first American statute forbidding grave-robbet; ; aod that tbi 
principal American medical schools had developed firom private ceana 
of anatomical lectures given in deflauee of popular pr^ndiee Mid wOi 
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out legal warrant. The history of the Massachusetts Anatomy Act of 
1881, the first in America, was fully discussed. A summarized statement 
of American legislation from 1784 till 1880, was given, showing what 
States have legalized dissection ; what States have liberal anatomy laws; 
and what States have illiberal laws or none at all. The position of the 
District of Columbia among the capitals of civilized States was charac- 
terized as unique, in that the studies of its anatomists and the graves of 
its dead are alike unprotected by statutory enactments. It was shown by 
statistics, gathered by the writt:r from teachers of anatomy, that a large 
proportion of medical students were entirely unprotected by law in their 
preliminary and absolutely essential studies ; and that the scarcity and 
high cost of anatomical material tn America, made it necessary for those 
desiring to learn thoroughly all branches of human anatomy to repair to 
the anatomical schools of Europe. The necessity of passing a law in 
Maryland to prevent the violation of graves and to legalize dissection in 
certain casea was strongly insisted upon. In conclusion it was slated that 
while an Act which should embodv the best provisions of the best Amer- 
ican Acts would compare favorably with the present British laws, it 
would fall far short, in point of fulne^ and liberality, of the laws of 
France of seventy-five years ago ; not to speak of the French and Ger- 
man laws of to-day. 

List of Baltimore Newspapers, contributed, through the Secre- 
tary, by John W. M. Leb. 

The following files of Baltimore newspapers are preserved in the 
library of the Maryland Historical Society, and have been carefully 
collated by Mr. Lee, the librarian. These files have been found most 
important sources of local, state, and national history. The first paper 
on the list is the Marylarid Journal and Baltimore Advertiser, in which 
George Washington advertised for sale twenty thousand acres of western 
land. This paper, which covers the Revolutionary period, is now said to 
live in the BalUmore American and Commercial Advertiser. The Washing- 
ton correspondence of some of these old papers, like the Baltimore Patriot^ 
is in some respects a better source of information than the Natumal 
Intelligencer and other Washington Journals, before 1860. The files 
of The Sun and other Baltimore papers are now being rapidly filled 
up by gift and purchase. There are already several valuaolo foreign 
newspapers to be found in the collections of the above Society, for 
example, the Moniteur, covering the period of the French Revolution. 
A complete list of journals published elsewhere than in Baltimore and 
preserved here, is now in preparation by Mr. Lee. 

The Maryland Journal and Baltimore Advcrtiaer. 1773-1797. 

Dunlap's Maryland Gaxette, or the Baltimore General AdvertiBer. 1775-1779. Continued 
aa The Maryland Gazette. 

The Maryland Gazette. 178S-1791. 

The Baltimore Daily Repository. 1791-1793. 

Baltimore Daily Intelligencer. 1793-1794. Continued as Federal Intelligencer and Bal> 
timore Daily Gazette. 

Federal InteUigenoer and Baltimore Daily Gazette. 1795. Continued as Federal Gazette. 

Federal Gazette. 1796-1825. Continued as The Baltimore Gazette. 

The Baltimore Gazette. 1825-1837. 

The Telegraph and Dally Advertiser. 1797-1802. 

American and Daily Advertiser— American and Commercial Advertiser. 1799-1801, 1804, 
1806, 180»-18il, 1813-1824, 1827, 1829-1842, 1845-1880. 

The Republican, or Anti-Democrat. 1802-i8u3. 

The American Patriot and Fells Point Advertiser. 1802-1808. 

Baltimore Evening Post. 1805-1811. 

The Whig. 1808-1810. Continued as The Baltimore Whig 

The Baltimore Whig. 1810-1811. 

North American and Mercantile Advertiser. 1808-1809. Continued as Federal Repub- 
lican and Commercial Gazette. 

Federal Republican and Commercial Gazette. 1809-1811. 

The BalUmore Patriot. 181-2-1847. 

The Mechanics' Gazette and Merchants* Daily Advertiser. 1815. 

The Peoples' Friend. 1816. 

Federal Republican and Baltimore Telegraph. 1819, 1823. 

Morning Chronicle and Baltimore Advertiser. 18^0-1823. 

Vorth American. 1827. 

OCbe Marylander. 1827-1828. 

Baltimore Republican. 1829-1863. 

Baltimore Weekly Gazette. 1832-1834. 

The Daily Chronicle. 1833. 

Baltimore Daily Tranacript^Baltimore Commercial Transcript. 1836-18.38. 

Commercial Chronicle ana Daily Marylauder. 1839. 

Baltimore Clipper. 1839-1840. 

Spirit of Democracy. 1840. 

The Sun. 1841-1843, 1859-1872. 

The Weekly Argus. 1849-IR51. Weekly edition of Baltimore Republican. 

The Dally Exchange. 1859-1861. <>>ntlnucd as The Maryland linieM. 

The Maryland Times— The Maryland News-sheet. 1861-1862. For continuation see 
Baltimore Daily Gazette. 

Baltimore Daily Gazette. 1862-1869, 1873-1880. 

TheHouth. T.W.Hail,Jr. 1861. 

The South J. M. Mills A Co 1861-1862. 

Evening Bulletin. 1876-1879. 

TheTefegram. 1879-1880. 

Mathetnatieal Seminary. 

Decem^r meeting. 

On the Similarity between Congruences and Equations, and 
its Significance, by Arthur S. Hathaway. 

The operations of addition, sabtraotion, multjplicaUon and in volution, 
are the same for congruences as for equations. To this list may be added American Journal of Mathemaiiee, 



the operation of division by defining — as a solution of ox ^ 6. The 

b 
value- of — may be obtained by substituting for 6, a congruous number 

which is divisible by o. The operation of a — i, if o ^ 0, is excluded from 

congruences, in analogy with the exclusion of 0- ^ from equations. The 

operation a — ^ leads to impossible or indeterminate results also, if a = 

with respect to any divisor of the modulus. These fractional forms obey 

, ,. , - ,. .. t b , d be 4- ad b d bd 

the ordinary laws of combination, thus: - + - ^ ' — , ~ X - ^ — » 

a c ac a c ac 

&c.__To include in the above list the operation of evolution, we define 
"|/6 as a solution of a:** ^ 6. Radical forms combine as ordinarily, 

thus : '\''i/b = ••"|/5^, *\/a ^\/b = "|/a6, &c. In general, to include 

the operation/—* in the above list, we define/- 1(6) as a solution of 
fix) ^6. If A; be the modulus, the substitution of 6-4- ^-k, for b cannot 
be said to alter the identity of/— 1(6) since it does not alter the congruence 
f(x) ^ b. If an integer a satisfy this congruence, we have /(oj = 6 + 
Xk and therefore a =/-* (6+ ^k). If there is no integral solution of 
f(x) ^ 6, /-* (6) is not integral for any variation of the parameter b by 
integral multiples of the modulus, and I shall call it imaginary. It may be 
adopted, as a convention, that kf—^(b) ^ o mod k. Then if /(ar) ^ b 
(mod k) has, in this extended sense, any solution (a) real or imaginary, 
we must have/(a) = 6 + ?.kj where X is some real or imaginary quantity. 
Therefore a [ =^f-\b + XA:)] is included in the solution /— i [b). When 
the modulus is a prime, it can be shown that every congruence has as 
many roots, real and imaginary together, as its degree, and no more. 

Thus, where the modulus is a prime, the correspondence between con- 
gruences and equations is perfect. The significance of this is that nearly 
every proposition in the Iheory of Equations is also a proposition in the 
Theory of Numbers. For example, (1) The relations between the roots 
and the coefficients oiUx) = are the same as in the case of equations. 
(2) If the resultant or two equations is congruous to zero, the equations, 
regarded as congruences, have a common rational factor with respect to 
the modulus. (3) If the discriminant of an equation is congruous to 
zero, the equation, regarded as a congruence, has equal roots, <S^., <&c. 

A new proof of Euler's development of the infinite product 
(1 — a?) (1 — a;') (1 — a^) By Fabian Franklin. 

The coefficient of xi^ in the development is evidently the number of 

ways in which n can be made up of an even number of unrepeatcd 

integers, minus the number of ways in which it can be made up of an 

odd number of unrepeated integers. In this proof it is shown that to 

every one of the even partitions there corresponds an odd partition, and 

8A« -t- k 
vice versa ; unless n is of the form , in which case there is one 

partition consisting of k parts which has no mate. Hence the above 

infinite product is equal to 2( — y^x ^ ; i. « to 

% I _«ar — ara + ar* + ar» — ar»2 — a?>« + a:22 + a:M— 

Euler obtained the development of the product by a peculiar arrange- 
ment and treatment of the work of multiplication. 

A Theorem including Fermat's and Wilson's Theorems, by O. 
H. Mitchell. 

If g be any primitive root of the modulus a', a being an odd prime, i 

any divisor of r{aS)^ and a:', of'^, . . . , «•- ' -*, be roots of a:* ^ ^, 
x^ =^9^t . . . , af* ^S'^^**^ respectively, then by multiplication, we have, 

\x^ x'' , , . x^ ^ -^ ) =\— l7 « mod. a*. This becomes 

Fermat's Theorem, for 6 = r{a^)^ ana Wilson's Theorem, for cJ = 1. 

This is another form of the theorem given by Gauss, [D. A., { 76], 
from which he deduces Wilson's Theorem as a special case. 

The corresponding general theorem, for k = any integer, is 






mod. A:; 



except when — = the, power of an odd prime number, double such % 
a 

power, or = 4, and — is at the same time an odd number, in which cases, 

\X^ X^^ . . , X^ ^ ^ ) = V— RJ mod. k, where A = any 

divisor ofr(-Jand <2 = the number of nth residues mod. — . 

For thfl meaning of r(A;), r,( A), S and cr, see the report of the Mathemat- 
ical Seminary in the University Circular for May, 1880, page 67. A 
fuller statement and a proof of the general theorem will appear in the 

>/ Mi -' 
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SEMI-ANNUAL EXAMINATIONS. 
Official Announosment. 

As An experiment, the Academic council has decided that the semi- 
annual examination in the mid-winter of 1881, be held upon the follow- 
ing plan. 

The several Instructors will decide at what time it is desirable that 
their classes should be examined in a particular part of a subject or book ; 
and on giving notice to the Fresident, they may have this examination set 
down for the first available day. 

Persons who are examined will understand, that the fact that an exam- 
ination in a particular subject is to be held, will in no case be regarded as 
an excuse for want of attention to other studies. 

It was at first proposed to hold the examinations on Saturdays, exclu- 
gively, but this feature of the plan has been, on re-consideration, given up. 

Bt tots of the Academic Council. 
January 6, 1881. 



THE TYNDALL TRUST FOB THE PROMOTION OP 

SCIENCE. 

Edwin H. Hall, Ph. D., Assistant in the Physical Laboratory, has 
been invited to one of the Scholarships established by Professor John 
Tyndall. 

It may be interesting in this connection to reproduce the deed of foun- 
dation of the Tyndall Trust, which bears date February 7, 1878, and is, 
in substtince, as follows : — 

"I, John Tyndall, ProfeMor of Nataral Philosopby in the Royal Institution of Great 
Britain, having, at the solicitation of my friends, lectured in variouB citi^ of the Uni- 
ted States, find the receipts and disbursements on account of these lectures to be as fol- 
lows: « • • • • making the net proceeds of the lectures, $13,033 34. 

"As an evidence of my good will toward the people of the United States, I desire to 
devote this sum of thirteen thousand and thirty-three dollars to the advancement of 
theoretic science and the promotion of original research, especially in the department of 
Physics, in the United States. To accomplish this object, I hereby appoint Professor 
Joseph Henry, Secretary of the Smithsonian Institution, Washington, D. C, Dr. £. L. 
Youmans, of New York, and General Hector Tyndale, of Philadelphia, to act as a board 
of trustees to take charge of the above sum, to carefully invest it in permanent securities ; 
and I further direct that the said board shall, for the present, appropriate the interest of 
the fund in supporting or in assisting to support atjuch European Universities as they may 
consider most desirable, two American pupils, who may evince decided talents in physics, 
and who may express a determination to devote their lives to this work. My desire 
would be that each pupil should spend four years at a German university— three of 
those years to be devoted to the acquisition of knowledge and the fourth to original 
investigation. 

*' If however in the progress of science in the United States, it should at any time appear 
to the said board that the end herein proposed would be better sutMerved by granting aid 
to students, or for some special researches in this country, the board is authorijEed to make 
the appropriation.^ from the income of the fund for such purpose." • * * • . 

The deed of trust and correspondence connected therewith is given in 
full in the Report of the Smithsonian Institution for 1872, p. 104, etc. 

The present Trustees of the Tyndall Fund are Professor E. L. You- 
mans, President F. A. P. Barnard, and Professor J. Lovering. 



GIFT TO THE LIBRARY. 

Henrt Holt, Esq., of New York, has generously presented to the 
University a series of his publications issued since his former gift of a 
like character. The recent list includes the following valuable works: 

Baker, H. B., English Actors, 2 vols.— Baker, J., TVfrJtey.— Beerbohm, J., Wanderings in 

Patagonia.— Been, H. A., Century of American Literature.— Berlioz, H., Selections from 

Writings.— Beaaey, C. E., iro<a»y.— Brassey, Mrs., Around the World; Sunshine and Storm 

in the East.— Con-w&j, M. D., Dtmonology.— Cory, W., Guide to Modem English History, 

Vol. I.—CretLsy, E. 8., Ottoman Turks.— Democracy ; an American Novel.— Dohaon, A., 

VtgneUes.-Vacoti, J. H. 8., ^^/ond.— Fothergill, J., The First ^1o/<n.— Goodholme, J. 8., 

Domestic Cyelojxedia.—GTohm&n, W. A. B., Oaddings with a Primitive Peopte.— Hardy, 

T., 2%« lYumpet-maJor.—Hillehrand, K., German Thought.— Jackaon, Lady C. C, Old 

Paris. — James, H. A., Communism in America. — ^Janvier, C. A«, Eeramics. — ^Johnson, R., 

Pbmous Poenu.— Johnston, A., American Politics.— Kemhle, Frances A., Eecords of a 

Girlhood.— lAiwes, G. U., Actors and Acting.— McCotin, J. C, JS^;^.— Morgan, L. U., Andrnd 

Society.— Ve-wcomh and Holden, ^x/ronomy.— Packard, A. 8., 2iE>«o^.— Rydberg, V., Moffie 

^fthe Middle Ages.— Symon^, J. A., Renaissance.— Tvdne, H. A., French Jtevdution, Vol. I. 

— Thornbury W., Life qf Turner,— Turgenietf, L, Virgin Soil.— Tylor, E. B., Early Btttory 

VafiAind.— Walker, F. A,, Money.— Wright, C, Philosophical Discussions. 



LECTURES ON THE HISTORY OF PHILOSOPHY. 
By Pboveesor Oxorgx S. Morris. 

A. I'iiblic Lectures. Six Lectures on the History of Philos- 
ornY IN Germany from Leibnitz to Hegel. (See p. 99 of thia Circular.) 

B. Courses for University Students. Three Lectures weekly 
on the History of Gkrman Philosophy, beginning the first week is 
January, 1881. Undergraduate students, (previously instructed in Logic 
and Psychology), who may follow these lectures with a view to the com- 
pletion of a Minor Course, will be advised respecting the choice of a spe- 
cial subject for collateral study and examination. 

The lecturer will, as heretofore, hold himself in readiness, m hi u 
possible, to direct and assist students, individaally or in classes, in the 
study or investigation of special topics. 



The forthcoming numbers of the American Jovrkal of Mathe- 
matics will contain, among others, the following articles: 

A Method of Developing the Periurbative Funetion of Planetary MoHoil 
by Simon Nkwcomb. 

On De Morgan^a Extension of the Algebraic PiVeesaeSf by Hiss Crxis- 
tink Ladd. 

On the Motion of a Perfect Tneompreasible Fluid when no Solid BotSa 
are Present^ by Henry A. Rowland. 

On Certain Possible Cases of Steady Motion in a Fiseotis Flmtl, br 
Thomas Craio. 

On Binomial Congruences : Comprising an JSxiension of Fermafs end 
Wilson's Theorems and a Theorem of which Both are Special Caus by 
O. H. Mitchell. 

On the Ratio between Sector and Triangle in the Orbit of a CdesUd 
Body J by Ormond Stons. 

Center of Gravity of Surface and SoUd of Revolution^ by B. W. Hyde. 

Linkages for a:"», by Frank T. Freeland. 

The SirophoidSf by W. W. Johnson. 



The next number of the American Chemical Jourkal, (Vol. H, 
No. 6), now in press, will contain papers as follows: 

On an Apparatus for Determining Specific Heat, by J. W. Mallet. 

7\do mineralogical papers, by G. A. KoNio. 

On the Synthesis of Anthracene^ by C. LoRiNO Jaokson and J. FuDC- 
INO 'White. 

The Estimation of Sulphur in Illuminating Oas^ by W. G. Mixtbr. 

Also papers by M. Kuhara, R. D. Coals and the Editor'; and Re- 
ports by J. W. Mallet and H. P. Armsby. 



The American Journal of Science (January, 1881) contains a paper by 
Charles S. Hastings, Ph. D., Associate in Physics, on A Theory of VU 
Constitution of the Sun founded upon spectroscopic observations^ origiml 
and other. 12 pp. 8®. 

The number of the same journal for December, 1880, has a paper by 
E. B. Wilson, Fellow in Physics, on The Early Stagee of Remlla. 
4 pp. 8° ; 1 plate. 

The New Englander (January, 1881) contains a paper by Henry C 
Adams, Ph. D., on The Irish Land Question, 19 pp., 8^. 



The London^ Dublin and Edinburgh Philosophical Magazine (Novemba 
and December, I880j contains papers by E. H. Hall, Ph. D. Assistant 
in Physics, on The New Action of Magnetism on a Permanent EUdrk 
Current, 29 pp., 8*>; by Thomas Craig, Ph. D., Associate in Mathe- 
matics, on Steady Motion in an Incompressible Viscous Fluid, 16 pp., 
8°; by L. B. Fletcher, A. M., Graduate Student of Physics. Note <m 
the Relation between the Mechanical Equivalent of Heat and the Ohm, 



Candidates for the graduate scholarships must submit to tbe Prcodest, 
on or before January 12, 1881, any written papers which they wisli to 
have considered. 



/ 
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HOPKINS HALL LECTURES AT 5 P. M. 



Lectures by the Scientific Professors, 

AT THE SPECIAL BEQUEST OF THE TRUSTEES. 

1. Pbofsssob J. J. Sylvester. 

Friday^ January 7. The Laws of Verse. 

2. Professor Ira Remsen. Fom* lectares on Selected Topics 
in Chemistry. 

1. Monday y January 10. The Discovery of the Composition of Water. 

2. Tuesday, January 11. Drinking Waters; with reference to the 

Water of Baltimore. 
8. Thursday, January 18. Pure and Impure Air. 
4. Friday, January 14. Illuminating Gas : its Manufacture. 

3. Professor H. Newell Martin. Four lectures on The 
Living Human Body, as viewed from the Standpoint of Qeneral 
Biology. 

1. Monday, January 17. The Fundamental Physiological Actions. 

2. Tuesday y January 18. The Physiological Division of Employments. 
8. Thursday^ January 20. The Nervous System. 

4. Friday, January 21. The Blood and its Flow. 

4. Dr. Charles S. Hastings. Four lectures on Light. 

1. Monday, January 24. The Eye as an Optical Instrument. 

2. TSiesday, January 25. Light Produced hy a Wave Motion. 
8. Thursday, January 27. The Prismatic Spectrum. 

4. Friday^ January 28. The Prismatic Spectrum. 

« 

5. Professor Henry A. Rowland. Four lectures on The 
Conservation of Energy. 

1. Monday, January 31. 8. Thursday, February 8. 

2. Tuesday, February 1. 4. Friday, February 4. 



Lectures on Literary and Historical Subjects. 

6. Mr. Sidney Lanier. Twelve lectures, Wednesday, Janu- 
ary 12, 19, 26; February 2, 9, 16, 23 ; March, 2, 9, 16, 23, and 
Saturday, March 26. 

Subject: "From Aeschylus to George Eliot: Twelve Studies 
in the Modern English Novel as a Development of the Qreek 
Drama. 

The main lines of treatment will be as follows : 

(1) The Prometheus of Aeschylus, the Prometheus of Shelley, and the 
Deukalitm of Bayard Taylor will be compared as to their unconscious 
utterances of the great underlying ideas of their r.espective times ; and 
from these, with other considerations, will be traced those characteristic 
features of our own civilization which have determined the novel as the 
only literary form adequate to their expression. 

(2) Some readings from Hamlet will be offered, as showing a transi- 
tion-stage between the Greek drama and the modern novel: in the 
Bhaksperean drama the Greek Ohorus has practically disappeared, while 
in the novel the Chorus is practically revived and brought to its greatest 
efficiency, in the running comment and description of the author. 



(8) The precise significance of the novel-form being fixed, its appli- 
cation to the complexities of modern existence will be illustrated in spe- 
cial studies of George Eliot's Daniel Deronda, James's The American, 
Ho wells 's The Undiscovered Countiy, Gable's The Orandissimes, Collins 's 
The Moonstone, and other characteristic fiction of the time. 

(4) Finally, the net outcome of English novel-writing will be con- 
sidered, as possibly a result of the same scientific spirit which has sig- 
nalized our time in physical research. 

7. Mr. Albert S. Cook. Six lectures on Englishmen before 
the Conquest. 

1. Thursday, February 17. Our English Forefathers and their Home. 

2. Thursday, February 24. Beowulf, the oldest Germanic Epic. 
8. Thursday, March 8. Anglo-Saxon Religious Poetry. 

4. Thursday^ March 10. The Venerable Bede. 

6. Thursday, March 17. King Alfred. 

6. Thursday, March 24. The Perpetuation of Anglo-Saxon Infiuence. 
Wycliffe. 

8. Professor Georqe S. Morris. Six lectures on the History 
of Philosophy in Germany from Leibnitz to Hegel. 

1. Fi'iday^ February 18. Comparative Biography of Leibnitz, Kant, 

Fichte, Schelling and Hegel. 

2. Friday, February 26. The Theory of Knowledge, as developed by 

these philosophers. 
8. Friday, March 4. The Theory of Being. (Comparative view of 

the doctrines of the same philosophers.) 
4. Friday, March 11. Theory of Nature. (Comparative view.) 
6. Friday, March 18. Theory of Man. (Comparative view.) 
6. FiHday, March 26. Philosophy in German Literature. 

9. Dr. Herbert B. Adams. Five lectures on The Teutons 
in Church and State. 

1. Monday, February 21. The Aryan Migrations. 

2. Monday, February 28. Rome and the Teutons, 

8. Monday, March 7. The Spirit of Teutonic Liberty. 

4. Monday, March 14. The Ancient Faith of the Teutons. 

6.. Monday, March 21. The Church and the Teutons. 

10. Professor J. Lewis Diman, of Brown University. Ten 
lectures on the Theistic Argument, as affected by recent theories. 

1. Monday, March 28. Present Aspects of the Problem. 

2. Tuesday, March 29. Cause and Force. 

8. Wednesday, March 80. The Argument from Order. 

4. Thursday, March 81. The Argument of Design. 

6. Friday, April 1. Evolution and Final Cause. 

6. Monday, April 4. Immanent Finality. 

7. Tuesday, April 6. Conscience and a Moral Order. 

8. Wednesday, April 6. History and a Moral Purpose. 

9. Thursday, April 7. Personality and the Infinite. 

10. Friday, April 8. The Inferences from Theism. 

11. Dr. Austin Soott. Ten lectures on the Development 
of the American Constitution, beginning April 20. 

Dales and Special Topics will be announced later in the asason. 
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Scientific Periodicals Published under the Auspices of the 

Johns Hopkins University. 

I. 

AMERICAN JOURNAL OF MATHEMATICS. 

(professor J. J. Sylvester, F. fR. S., <t>. C. L., Editor in Chief; W. E. Story, (Ph. <D., Associate Editor 
in charge. Quarto. Quarterly. Subscription <^j.oo per year. 

Vol. i. 1878. 388 pp. 4°. 4 plates. Yol. iii. 1880. Three nnmbers printed. 

Yol. ii. 1879. 404 pp. 4°. 3 plates. 

II. 

AMERICAN CHEMICAL JOURNAL. 

Professor L (Remsen, M. (D,, CPh. (D., Editor. Octavo. (Bi-monthly, Subscription f^.oo per year. 

Vol. i. 18T9. 460 pp. 8^ Vol iii. Begins in 1881. 

Vol. ii. 1880. 

III. 

THE AMERICAN JOURNAL OF PHILOLOGY. 

(Professor (3. L. Gildersleeve, (Ph. (b., LL. (b.. Editor. Octavo. Quarterly. Subscription ^j.oo per year. 

Vol. i. 1880. 620 pp. 8°. Vol. ii. Begins in 1881. 

IV. 

STUDIES FROM THE BIOLOGICAL LABORATORY. 

Professor H. JV. Martin, (Dr. Sc, Editor, and W. -K. (Brooks, (Ph. (D., dissociate Editor. Octavo. 
(Price ^J.^o per volume. 

Vol. i. 1879-80. 600 pp. 8^ 40 plates. Vol. ii. 1881. In preparation. 

This includes contributions from the University to varioas Biological jonrnals, and also th« papers independently printed 
as the " Results of the Chesapeake Zoological Laboratory." 

V. 

THE JOURNAL OF PHYSIOLOGY. 

Michael Foster, M. (D., F. (R. S., Cambridge, England, Editor in Chief. Octavo: Six parts mil 
form a volume of about joo pp. Subscription ^j.oo per volume. 

Vol. i. 1878-79. 626 pp. 8'. 17 plates. Vol. iii. 1880-81, in progress. 

Vol. ii. 1879-80. 696 pp. 8". 13 plates. 

This Journal will in future be published in America with the aid of the Johns Hopkins University, and will be issned 
from the University to subscribers. 

neae Circulars are printed by 3fe88r8. JOHN MURPHY & CO , 182 West Baltimore Street, Baltimore, from tohom copie$ 
may be obtained. They may also be procured, as soon as published, from Messrs. CUSHIN08 d BAILEY, No. 262 West BalH- 
more Street, Baltimore. Price 5 cents each. 
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MEETINGS OF SOCIETIES. 



Scientific* First Wednesday of each month 
At 8 P. M. Next meeting, April 6. 
E. H. Hall, Secretary. 

JPhHoiogieal. First Friday of each month, 
At 12 M. Next meeting, April 8. 
M. Werren, Secretary. 



Metaphysical. Second Tuesday of each 
month, at 8 P. M. Next meeting, April 12. 
Allan Marquand, Secretary. 

Historical and Bolitical Science. Third 
Friday of each month, at 8 P. M. Next meet- 
ing, March 18. 

H. B. Adams, Secretary. 



Mathevnaiical. Third Wednesday of each 
month, at 8 P. M. Next meeting, March 16. 
O. H. Mitchell, Secretary. 

Naturalists Field Club. Excursions each 
Saturday during the Spring and Autumn. Regu- 
lar meetings for the reading and discussion of 
papers once a month. 

E. M. Hartwell, Secrstary. 
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ACADEMIC STAFF, 1880-81. 



AoADEMio Council. 
Daniel C. Oilman. PassiDKNT of thb Univkrsitt. 

A. B., Tftle Coll«g«, last, and A. M., 1835; LL. D., Hftrvftrd UnlTtnltT and 8(. John's Col- 
lM«, 1876: ProftMor in YftU OoU«g«, IdfiS-TS; PrMid«nt of tb« UniT«nit/ of Cnlifor- 
tS%, 1872-7S. 

Basil L. Oildbrsleetb. Profe^wr of Greek, 

A. B.. PriaMton Coll«ff«. 1^9. m^ A M.. ISSS; Ph. D., Unironity of QSttittgoo. 18SS ; 
LL. O.. CollogQof William and Mary. 1869; ProfMtor of Or««k la (ho Uatvorsity of 
Virgtttim 1856-70; ProfoMor of LMinla iho UaivonU/ of Virgiai*. 1861-66. 



H. Newell Martin. Profesaor of Biology, 

AI. B., Univoraitr of London, 1871, and Dr. So., 1872; A. B., Unlroraity of Camhridgo, 1874, 
and A. M., 1877; Follow, and lato Looturor on Natural HUtory in Chriit Oollogo, 
Cambridge : Follow of Unirerslty ColUgo, London. 

Ohableb D. Morris. {OolUgiaU) Profeasor of Latin and OrteK 

A. B., Lineoln Colloso. Oxford. 1849, A. IL. and Follow of Oriol Collogo, Oxford, 1802; 
Profhiaor In tho Univortity of Now York, 1875-76. 

Ira Remsbn. Profuaor of Chemiairy, 



Goltog* of tho City of Now York ; M. D., OoUogo of Phjtieians and Snrgoont. N. Y., 1867 ; 
Vh. D., Unirorfltj of OoUiagon, 1870; Profiaaor of Chomistrj In Williama O " 
1872-76, and proTioaal/ Aiaiaunt ia Cbomiatry in tho UnlrorsUy of TUbingon. 



lama ^Uago, 



Henry A. Rowland. Frofesaor of Physics. 

C. £., RonsMlaer Poljtoehnio InstUuto, Troj. 1870; Awiataat Pronoaor in tho lamo, 1872- 
73; Ph. D., Johna Uopkina UaiTorsity, 1880. 

J. J. Sylvestbr. Professor of Mathematics. 

A. M., UnitrorsitT of Cambridgo; F. R. 8., London and Edinburgh; Corresponding Membor, 
Institato of rranoo ; Mombor, Aoadomy of Seionoos in Borlin, GottiDgen, Naiilos. Milan, 
8t. Poursbnrg, oto.; LL. D., University of Dnblia, UniTOrsity of Ediabargh; D. C L., 
Unirereity of Oxford; Honorary Fellowof St. John's College, Cambridge; late Professor 
ot Mathematics ia the Royal Aliittary Aoadomy, Woolwieh. 



Phonology. 
Physics, 



Leottjbers, 1880-81. 
A« Graham Bbll. 

Ph. D., National Deaf Mate College. 1880. 

8. P. Langlsy. 

Director ot the Astronomleal Observatory, Allegheny, Pa. 

Sidney Lanier. English Literature, 

George S. Morris, History of Philosophy. 

A. B,, Dartmouth College, 1861, and A. M., 1864 ; late Professor in the University of Miofaigaa. 

Charles S. Peikce. Logic. 

A. B., Harvard University, 18S0, A M., aad S. B., 1863; of the U. S. Coast and GewdeUo 
Survey. 

LioNCE Rabillon. French Literature. 

Baeb. is Lotires, University do Franoe, 1832, and Lioeneii en Droit, 1836. 



A8800IATE8. 
Herbert B. Adams. History. 

A. B., Amherst College, 1872; Ph. D., University of Heidelberf, 1876; Lecturer on His- 
tory at Smith College. 

Hermann C. G. Brandt. Oerman, 

A. B., Hamilton College, 1872. and Ai M., 1875; Assistant Professor of Modern Languages 
in Hamilton College, 1874-76. 

William K. Brooks. Biology, 

A.&. Williams College, 1870; Ph. D., Harvard University, 1875; Dtreetor of tho Chesa- 
peake Zoological Laboratory. 

William Hand Browne. Librarian, 

M. D., University of MaryUnd, 18S0. 

Albert 8. Cook. English. 

S. B., Rutgers College, 1872, and S. M., 1875. 

Thomas Craig. Mathematics, 

C. E., Lafayette Collofe. 1875 ; Ph. Dl, Johns Hc^kias Ualversitf, 1878; of the U. 8. Coast 
and Geodetie Sarvey. 

• 

John M. Cross. New Testament Oreek. 

A B., Princeton College, 1867, and A. M., 1870; Tutor of Oreek in PHnceton Osllege, 1873-76. 

A. Marshall Elliott. Romance Languages. 

A. B.. Haverfbrd College, 1866^ and A. M., 1878; A.B., Harvanl Uairtrsity. 1868. 

Charles 8. Hastings. Physics, 

Fb. B., YaU Oeliage, 1870^ aad Ph. D., ISO; Holder of kha «« TyadaU Soholarship " ia Parii^ 
1875. 

Harmon N. Morse. Chemistry, 

A. Bn Amherst College, 1873 ; Ph. D., Uaiversity of GiStUagua, 1876; lastraetor ia Chemislry 
at Amherst College, 1875-76. 

AVBTIN 8coTr. History, 

A. B., Yale College. 1869; A. M, University of Michigan, 1870; Ph. D., University of 
liOipsie, 1873; use lastraetor ia History at tha Uaivarsity oCMieklgaa. 

Henry Sew all. Biology. 

8. B., Weeleyaa Uaiversity, 1876 ; Ph. D., Johas Hopkias Uaiversity, 1879. 

William E. Story. Mathematics, 

A. O.. Harvard University, 1871 ; Ph. D., University of Leipsie, 1875| Tutor of Mathematics 
in Harvard Uaiversity, 1875-76. 

Philip R. Uhler. Natural History. 

Librarian of the Psabody Institute, aad Presideat of the Maryland Academy of Soiences. 

HiXTON Warren. Latin. 

A, B^ V9tts OoUags, 187^; Ph. D., Uaiversity of Slrassbnrg^ 1879; 



Assistants. 

Henry C. Adams. Political Economy, 

A B., Iowa College, 1874. and A. M.. 1877; Ph. D. Johns Hopkins Universi^, 1878. Las- 
turer at Cornell Uaiversity, 1879, aad at the Uaiversity of Miehigaa, 1881. 

Biology. 



Samuel F. Clarke. 

Pb. B , Yale College, 1878; Ph. D., Johas Hopkias UaiveraHy, 1879L 

Fabian Franklin. Mnthemaiies. 

Ph. B., Odambian Uaiversity, 1860; Ph. D., Johns Hopkins Uaiversity, 1880. 

Edwin H. Hall. Physiet, 

A. B.. Bowdoia College, 1875; Ph. D., Johas Hopkins Uaiversity, 1880. Appolateo utbi 
"Tyadall Scholarship," 1880. ^ rr- 



Philippe B. Marcou. 

A B.. Harvard University, 1876^ aad A. M., 1870. 

William T. Sedgwick. 

Ph. B., Yale College, 1877. 

George H. Stockbridge. 

A. B., Bates College, 1672, aad A. M., 187A 



Fellows. 



French, 

BioLyy. 

Oerman and Latin. 



Oreek. 



Louis Bktier. 

A. B , Rutgers College, 1878. 

Maurice Bloom field.* PhiMtfy 

A. M., Fnrman University, 1877; Fellow of the Johns Hopkins University, 1878-79. ssi 
Pft. D., 1879; Stndeat of PaUolegy at the University of Leipsie, 1880-81. 

Teutonic Languages. 



Jambs W. Bright. 

A. B., Lafkyette College, 1877, aad A. M.. 1880. 

Benjamin C. Burt. 

A. a. University of MieUgaa, 187A »< A M., 1879. 

R. Dorset Coalb. 



Philosophy, 



Chemistrf. 
Samuel C. Derby.* Latin and History. 

A. B , Harvard University, 1866, and A. M., 1877; Professor in Antioeh CoUrga, Ohio. 

Lawrence B. Fletcher. Phynct. 

A. B., Columbia College, 1877, aad A. M., 1880; Fellow of Columbia College, 1877-80. 

Spencer H. Freeman. 

A. B., University of Rochester, 1875^ aad A M., 1878. 

Edward M. Hartwell. 

A B., Amherst College, 1873, and A. M., 1876. 

MiTsURU Kuhara. 

8. B., Uaiversity of Tokio, Japaa, 1877. 



Physics. 

Biology. 

Chemistry. 



Allan Marquand.* Logic mnd Ethia. 

A. B., Princeton College, 1874; Fellow of the Johas Hopkias Universiigr, 1878^ mk 
Ph. D , 1880L 



Oscar H. Mitchell. 

A. B.. MarietU College, 1875^ snd A. M., 1878. 

Kakichi Mitsukuri. 

Ph. B., Yale College, 1879. 

Edward L. Nichols.* 



MatAematieL 
Biology, 



Phyma, 

8. a, Cornell University, 1875; Ph. D., Uaiversity of OSttiagea, 1879: Fallow of the Mm 
Hopkins Uaiversity, 1879-80. - 



George F. Nicolassen. 

A. &, Uaiversity of Virgiala, 1879, aad A. M., 1880. 

Bernard F. O'Connor. 

Bach. «s Lettres, UaiversU« de FrasM. 1874. 

Chase Palmer. 

A B., Johas Hopkias Uaiversity, 1879. 

Herbert M. Perry. 

A. B., Harvard Univerrtty, 1880. 

Robert W. Prentiss. 

t. B., Ratgeia CelUge, 1878. 

A. F. Wilhelm Schimper. 

Ph. D., University of Strassburg, 1878. 

Henry A. Short.* 

A. B., CelusiUa Colioge. 1880; aow FeUow of CelamUa OoUsgt. 

Edward H. Spibksr. 

A B., Johns Hopkins University, 1879. 

Morrison I. Swift. 

A. B., Williams Colioge. 1879. 

Charles A. Van Velzer. MimiktmsOA 

8. B , Cornell Uaiversity, 187& | 

Edmund B. Wilpon. . Biotsgy. 

Ph. B., Yale College, 1878. 
f FeUowB by courtesy. 



Qrtik. 

Romance Language, 

Chemistry. 

Mdikematiet, 

MaihemaOet. 

Biology, 

OreeL 

writs. 

PhUosophy. 
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INSTRUCTORS and GRADUATE STUDENTS IN BIOLOGY, 1876-81. 



PaorssflORs and Instructors in Biology, 1876-81. 



H. Newell Martin. 



Frofesaor of Biology, 



AI. B., UnitrenftT of London, 1871, ftnd Dr. 8e., 1871; A. B.. UnlvorsUr ofCftmbridgo, 1874. 
Md A M., 1877: Follow, and Uto Lootvror on Nntnrnl Hiftory In Ghriot Cullefo, 
Canbridflo ; Follow of Unlvonily Oellogo, London. 

William K. Brooks. AssoeiatSy AnaiaiatU Profeasor of Oomparaiive 
Anatomy, Director of the Seaaide Laboratory, 

A. U^ WillUna Colloso, 1870; Ph. D.. Harvard UnWorsUf, 1875. 

Hbnrt Skwall. {Aaaiatant in Biological Laboratory^ 1876-78.) 

AaaoeiatCy AaatAtant Frofeaaor of Anifnal Phyaiology, 

8. B^ Woolojan UaiToroitj, 1870; Ph. D., Johni Hopkins Univoraity. 1879. 

Samuel F. Clarke. {Aaaiatant in Biology, 1879-80.) Instructor of 
Elementary Summer School^ 1880-81. 

Ph. B., Talo Gollogo, 1878; Follow in Biolofj, Johna Hopkins UnUorsity, 1878-79, and 
Ph. D., 1879. 

William T. Councilman. Aaaiatant in Biology^ 1878-79. 

St. John's Collogt ; M. D., UnlTOttlty of Maryland, 1878. 

Christian Sihleb. Aaaiatant in Biology, 1879-80. 

Conenrdla. ISM: M. D., UnlTorsUjr of Miehljan, 1871; Follow in Biology. Johns Hopkins 
UaiTorsity. 1877-79, and Ph. D., 1881. 

William T. Sedgwick. 

Ph. B., Yalo Collogo, 1877. 



Aaaiatant in Biology, 1880-81. 



Lrotursrs in Biology, 1876-81. 

William James, M. D., of Haryard University, on **the Senses and 
the Brain." (1878.) 

William G. Farlow, M. D., of Harvard University, on *' Vegetable 
Morphology, etc." (1879.) 

Fellows in Biology, 1876-81. 
William E. Brooks, Ph. D. 

From Clovoland. Ohio: A B., Williams, 1870; Ph. D., Harrard, 1874; Assistant, Boston 
Sooiosy of Natnral History* 1874-5; appointod .^sooeaoio m Motofy bafsro ontorinf 
on tbo Followship. (1876.) 

Samuel F. Clarke, Ph. D. 

From OonoTa, 111.; Assistant Zoologist, U. 8. Fish Commission, 1874-75: Assistant in 
ZuSlugyin SholloM Soiontiflo Dohool, 1874-76; Ph B-. Talo, 1878; Ph. b., Johns Hop- 
kins, 1879; AMisunt in Biologioat Laboratory, 1879-811; l$utrtMor ^f E Umtrnttrw Sum' 
School, 1880^. (1876-79.) 



Bdward M. Hartwell, A. M. 

From litUoton, Mass. ; Pablio I^tin Sohool, Boston. Mass^ 1880; A B., Amhorst. 1873. and 
A, M.. 1876; Vies Priaeinal of High Sohool. Oraago, N. J.. 1878-71; Initraetor In Publie 
Latio flehool, Boston. 1874-77; Student in Miami Mo<lie«l Collogo, Ginoinnati, Ohio. 
1877-78; Oraduato Stndent of Biology and Chomistry, 1878-79. (1879-81.) 

Kakiciii Mitsukuri, Ph. B. 

Fr«m Ttekio, Japan; Ph. &, Talo, 1879; Qradnato Stodsatof Biology, 1879-80. (1880-81.) 

Isaac Ott, M. D. 

From Easton, Pa.; M. D., Unirsrsity of PonasylTania, 1800; Rosidont Physidan in St. 
Maiy's Hospital, Pliiladelphia, 1870: Locturor or Experimootal Phyilology in tho 
Uaivasniur of PonnsylTaaia, 1876-77; A. M., Lafoystco, 1877; FkyncioM, Eaotnn, 
Pa. (1878-79.) 

Henrt J. Rice, M. 8. 

From CaaonoTia, N. T.; B. 8m Ow f s H , ttJC, and M. 8., 1880; Stndsnt of Biology, UntTor- 
slty of Franeo, Paris. 1878; Assistant* U. B. Fish Commission, 1879: Pri^vtmr of 
Jfatmrat Seiuutt at Michigan M%Uiary Aisffimfw Onkard Lake, Michigan. (1876-78-) 

A. F. WiLHELM SCHIMPER, Ph. D. 

From Strassbarg, Germany ; Oymaasinm at Strassbarg. 1864-1874; P%. D^nnashnrg, 1878; 
A«siscaat and Provisional Diroetor in tho Moseam of Natarai HlafiMj. Stsnashnrg, 

1878-80. oma-U4 



William T. Sedgwick, Ph. B. 

From Farmington, Oonn.; Ph. B., Talo, 1877; Btndont in Talo Modioal Sohool, 1877-78; 
Instroetor in Physiologird Chemistry and Toaioology in SheAold Soientifle Sohool, 
1878-79; Assistant in B»9logicat Luboratmry. (1879-80.) 

Hekrt Sewall, Ph. D. 

From Baltimore: S. B.. Wosleyan, 1876; Gradnato Stndent of Biology, and Assistant in 
Ijabrtratwrr, 1876-78: Ph. D.. Johas Hopkins, 1879; Stadont of Physiology, at I^ipsie, 
W9-8U: AMoetais in Biology. (1878-79.) 

Christian Sihler, M. D., Ph. D. 

From Fbrt Wayne, lad ; ConooHIa, 186S: M. D. University of Miehigan, 1871 ; Awlstant 
ia Biolofieal Laboratory, ISH^-SO, and Ph. D., Johna Hopkins, 1881; tha^ieiai*, Ciwlamd, 
Ohio. (18n-79) 

Charles O Whitman, Ph. D. 

From Nevton Highlands, Mass.; A B.. Bowdoin, 1868, and A. M.. 1871; Ph. D., Leipsie, 
1876; appointed Pr^vtmrr i/ ZAfiogg at eh» U<uvr^ of Ibfti*, Japan, before 
•nte<4ng on the Fellowship. (1879.) 

£dmund Brrcrer Wilson, Ph. B. 

From Gontva, 111.; Ph. B., Tata, 1878; Assistant in Zoologr at Tale Cetlege, 1877-79. 

(1879-81) 



Graduate Students in Biology, 1876-81. 

The following list contains only the names of graduate students who 
have, while attending the University, given most of their time to biologi- 
cal study or research. Physicians in active practice and merely taking a 
course of instruction in Histology or Physiology are not included in it, 
but those who have given a considerable portion of their time to study 
while with us, or who have carried on researches in the Laboratory are 
enumerated. The list of advanced students who have studied at the sea- 

» 

side laboratory will be found on p. 111. 

Howard B. Ames. (Oornell UniTenity ; M. D., UnlTCFdij of Maryland, 1874.) 

Joseph G. Arthur. (B, B., lowa AgricuItunU Ck)llege, 1872, and 8. M., 1879.) 

William H. Arthur. (M. D., Unireraity of MaryUnd, 1878.) 

Isaac B. Atkinson. (M. D., UnlTemity of Maryland, 1865.) 

William D. Booker. (M.D.,Un!Ter8Hy of Virginia, 1867.) 

William C. BoteLER. (M. D., University of Maryland, 1878.) 

Sam ITEL F. Clarke. (Ph. B.. TiUe College, 1878; Fellow in Biology, Johns Hopkins 

Univeraity, 1876-79, and Pli. D., 1879.) 
William T. Councilman. (St. John's Collega: M.D., UnlTerslty of Maryland, 

1878.) 
A. Kerr Bond. ( a. B., Johns Hopkins UniTeralty, 1880.) 
Frank Donaldson. (A. B., Harvard University, 1879.) 
DkLAKO 8. Fitzgerald. (M. D., University of France. 1880.) 
Edward M. Hartwell. (A. B., Amherst Ck)llege, 1873, and A. K. 1876; Felloir 

in Biology, Johns Hopkins University. 1879-81.) 

Walter B. James. ( a. b., Yale College, 1879.) 

Edmund A. J ARYIS. (A. B., Johns Hopkins University, 1880.) 
William Lee. (M. D., University of Maryland, 1864.) 
Frank P. McLean. (Ph.C..University of California, 1875.) 
Kakichi Mitsukuri. (Ph. B., Yale College, 1879; Fellow in Biology, Johns Hop- 
kins University, 1880-81.) 
William A. Moale, Jr. (M. D.. University of Maryland, 1879.) 

Isaac Ott. (M. D., University of Pennsylvania, 1869 ; A. M., Lafayette Ck>llege, 1877 ; 
Fellow in Biology, Johns Hopkins University. 1878-79.) ' 

HaRRT F. KkiD. (A. B., Johns Hopkins University, 1880.) 

Henry J. Rice. (S. B., Cornell University, 1876; Fellow in Biology, Johns Hosklos 
University, 1876-78.) 

A. F. WiLllELM SCHIMPER. (Ph. D., University of Strassbarg, 1878; Fellow in 
Biology, Johns Hopkins University, 1880-81.) 

William T. Sedgwick. (Ph. B., Yale College, 1877; Fellow in Biology, 1879-80.) 

Henry Sewall. (S. B., Wesleyan University, 1876; Fellow in Biology, Johns Hop- 
kins University, 1878-79. and Ph. D., 1879.) 

Charles C. ShippeN. (A. B., Harvard University, 1877; M. D., University of 
Maryland, 1879.) 

Christian Sihler. (Concordia. 1866; M. D.. University of Michigan, 1871; FeHow 
in Biology. Johns Hopkins University, 1877-79.) 

Edmund B. Wilson. (Ph. B., Yale College, 1878; Fellow in Biology, Johns Hop- 
kins University, 1879-81.) 

Hiram Woods, J R. (A. R, Princeton College, 1879.) 

H. BoYD Wylie. (M. D., College of Physicians and Surgeons, [BalUmorel, 1877: 
M. D., Bellevue Hospital Medical College. [N. Y.], 1878.) 



The following Physicians, while not able to give up any largo pro- 
portion of their time to study, have attended courses of instruction 
(mainly Animal Physiology or Histology) given in the Biological 
Department. 

Jacob D. Arnold. (A. B., Georgetown College, 1873, and A. M., 1876; M. D., Wash- 
ington University, [Baltimore], 1876.) 

BoLLING W. Barton. (M. D., University of Maryland, 1865.) 

Thomas R. Brown. (M. D., University of Maryland, 1886.) 

T. Barton BruNE. (M. D., Univessity of Maryland, 1877.) 

John Dickson. (M. D., University of Maryland, 1852.) 

FmANK D. Gavin. (M. D., University of Maryland, 1874.) 

Wl LLIAM Q. Harrison. (M. D., Bellevue Hospital Medical College, [N. Y.], 1864.) 

William C. JaRVIS. (K. D., University of Maryland, 1876.) 

John G. Jay. (M. D., Univeraity of Maryland, 1871.) 

Lewis W. Knight. (M. D., Univeraity of Maryland, 1866.) 

Benjamin F.Leonard. (M.D., Univeraity of Maryland, 1876.) 

John S. Lewis. (M. D., College of Physicians and Surgeons, [Bi^ltimore], 1879.) 

William F. Lockwood. (M. D, University of Virginia, 1876; Demonstrator oC 
Anatomy, College of Physicians and Surgeons, [Baltimore].) 

Thomas P. McCormick. (M. D., University of MaryUnd. 1877.) 

J. Edwin Michael. (A. B., Princeton College, I871. and A. M . 1874; M. D., Uni- 
versity of Maryland, 187S, now Professor of Anatomy in the same.) 

Robert B. Morrison. (M. D., Univeraity of Maryland, 1874.) 

William E. Moselet. (M. D., Harvard University, 1874.) 

Richard H. Thomas. (M. D., University of Maryland, 1873.) • 

Guy F. Whitino. (M. D.< university of Maryland, 1878.) 

James G. Wiltshire. (M. D., Unirersity of Maryland, 1889; Demonstrator of 
Anatomy, Ck>ll^go of Physicians and Surgeons, [Baltimore].; 
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BIOLOGY, 1876-81. 

INTBODUCTOKT NOTE. 

In the organization of this University, prominence was given to the study of Biology, partly 
because of its importance as a science, considered by itself, and partly because of its fundamental 
relations to the science of Medicine. The founder of the University was also the founder of a Hospital, 
now in process of construction upon a wise and generous plan, and it was his wish, as it is the 
purpose of his trustees, that the University and the Hospital should cooperate in the promotion 
of medical and sanitary science. Consequently much thought has been given in the Johns Hopkins 
University to the subject of medical education, and although the time has not yet come for the 
appointment of a medical faculty or the announcement of professional courses of study, an effort 
has been made to give a thorough foundation for such courses by instruction in Physics, Chemistry 
and Biology, as well as in Mathematics and Language. Under the term Biology it is intended 
to include Physiology and Morphology, both Animal and Vegetable. 

A Professor of Biology, who had won many academic honors and was familiar with the methods 
employed and the principles recognized in the best laboratories of England and the continent, was 
appointed in 1876, and requested to organize among us this department of instruction. An Associate 
Professor was designated soon afterward, to whom the branches of Morphology and Comparative Anatomy 
were assigned, thus leaving the Professor of Biology freer to direct the general administration of the 
laboratory and to carry forward instruction and researches in Physiology, in accordance with his personal 
preferences. Other Assistants have been engaged from time to time, and three of the Fellowships have 
been regularly allotted to students of Biology. 

The following statements which come from the Biological Laboratory are printed for the infor- 
mation of all who are interested in observing the results of our work ; and also, particularly, to show 
to young men and their parents what facilities are offered for laying a suitable foundation for the 
subsequent study of Medicine. It is also thought that abroad as well as at home the encouragement 
here given to investigation and publication will be noticed with interest. 



D. C. GiLMAjr. 



PreaidenVs Office^ 
Johns Hopkins Univkrsitt, March 10, 1881. 



GRADUATE INSTRUCTION AND OPPORTUNITIES FOR RESEARCH. 

In organizing the graduate work, in which more than half the students of the department are engaged, several facts 
had to be taken into consideration; foremost among them being the impossibility of immediately furnishing a complete 
equipment for the highest study in all the subdivisions of biological science without such a disproportionate ezpenditore 
of the funds of the University as would be unjust to other branches of learning. Instead of endeavoring to do everything 
tolerably well, it was thought better to select a few topics to begin with, and to attempt to afford the very best facilities 
possible in these, leaving others to be taken up successively as opportunity offered. The choice has been mainlj 
determined, by two considerations (1) by the fact that the founder of the University especially desired it to cooperate 
with the Johns Hopkins Hospital in advancing medical education and science, and (2) by regard to the general polief 
of the University, in accordance with which, when a choice is possible between two subjects in which to afford special 
&cilitie8 for the most advanced study and to encourage research, that one is selected in which such facilities are less com- 
monly met with elsewhere in the United States; in this way an attempt is made rather to complement than to rival the 
work of other institutions giving higher instruction. 
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UNDERGRADUATE COURSES. 

The University allows an undergraduate student to select his plan of study from any one of several schedules which 
are laid down by the authorities. Among the subjects which he may take up^ after studying Physics and Chemistry, is 
Biology, and this study is recommended to those who are preparing themselves to enter at a later period upon the profes- 
sional study of Medicine. 

When the undergraduate enters the Biological Laboratory, he does not at once begin the study of Botany or Zoology, 
or any subdivision or these, but gives attention during the first year to General Biology— to acquiring a general knowledge 
of the forms assumed and the properties exhibited by living matter. For this purpose the student commences with the 
study of unicellular organisms; is next carried on through a series of types selected from the higher Fungi, the crypto- 
gamous, and the flowering plants; and is finally made to examine thoroughly a specimen from each class in the animal 
kingdom. These types form the texts for lectures and recitations upon general biological laws and the phenomena 
which they are selected to illustrate; but the main work is done in the Laboratory, so that the instruction has a firm prac- 
tical basis, and the various technical terms are made intelligible through their illustration by the observations of the student 
himself. Having formed a good acquaintance with a number of adult forms the student next takes up Embryology, the 
lectures on which are illustrated by a thorough practical study of the development of the chick, and a less extensive one 
of the developmental histories of some other animals. During this preliminary course the student also, with the aid of a 
selected scries of skeletons, studies the main facts in Human and Comparative Osteology. After its completion some 
specialization of study is permitted, and the more advanced a student is the more is this encouraged ; in the next year, 
he may select Animal Physiology with Histology, or Animal Morphology, for more detailed study ; and it is hoped 
that Botany will very soon be added to the list. 

This undergraduate course, while primarily designed as a stepping stone for those who intend to become Biologists, 
is at the same time complete in itself, and believed to be the form of biological instruction best adapted for those who 
do not expect to become either Botanists, Zoologists, or Physiologists, but who desire to acquire some knowledge of the 
methods and ideas of modern Biology, as one of the branches of general culture which they select among the studies 
leading to the baccalaureate degree. 

SPECIFIC STATEMENTS IN RESPECT TO THE SUB-DIVISIONS 

OF BIOLOGICAL STUDY. 



Animal Physiology. 

The relations of the University to the Hospital seemed from 
the first to indicate Animal Physiology as a subject having special 
claims on us, and this opinion was confirmed by a consideration 
of the present status of that science in this country. Notwith- 
standing a small number of brilliant physiological discoveries 
made in the United States, and the fact that several distinguished 
physiological investigators are found here, it can hardly be said 
that America has taken her fair part in contributing to the 
modern advance of Physiology. The costliness and variety 
of the accurate instruments required for modern physiological 
research almost preclude any but a well-endowed institution 
from obtaining them : hence the majority of medjcal students, 
ereu bad they time, have not the opportunity of acquiring that 
practical knowledge of the methods of physiological inquiry which 
is so valuable an auxiliary in those therapeutical and patho- 
logical researches, which, conducted on the modern experimental 
method, have added so much in late years to the list of remedial 
agents at the disposal of the practising physician. Numerous 
good teachers do, no doubt, give instruction concerning those main 
facts already acquired which it is essential for the practitioner 
to know, bat it seemed important to introduce a graduate course 
to train men as specialists in Physiology, so that they might 
not only be qualified to teach it, but to add to our knowledge 
of the working of the living body, and to supply new facts for 
the physician to utilize. While Chemistry has made good its 
position as a science which, though essential to those who practice 
medicine, has claim to a place in the circle of sciences apart from 
that or any other immediate practical applicatioB, Physiology has 



only recently begun to advance into that fortunate position and 
to be pursued for its own sake, as it now is in many European coun- 
tries ; as yet, in the United States it is but little studied, except 
in immediate connection with a medical curriculum. Manifold 
experience has, however, shewed that a science rarely makes im- 
portant advances when pursued merely as a means to some specific 
end to which it is made secondary ; and as modern advances in 
the investigation of the action of drugs and in the comprehension 
of pathological phenomena are more and more arrived at by 
reasonings based on physiological results and by experiments 
carried on by physiological methods, the time seems to have 
arrived when, at least in certain centres, Physiology should be 
made a subject of independent study. 

For the reasons briefly stated above, Animal Physiology has 
formed one of the subjects for special advanced study selected by 
the Johns Hopkins University; and of its subdivisions, more 
attention is given to what is commonly known as "Experi- 
mental " than to " Chemical " Physiology, the latter being already 
fairly well provided for in several colleges. Of Animal Histology 
the same may be said. Therefore, while arrangements were made 
to enable any student to verify for himself the main points estab- 
lished in Animal Chemistry and Histology, the chief endeavor has 
been to provide special facilities in the so-called Experimental 
Physiology, and the instruments brought together for advanced 
study and research in that branch of knowledge are believed to be 
more numerous and to cover a wider ground than those to be 
found elsewhere in this country. The Laboratory is conveniently 
arranged for advanced work, the rooms occupied by those engaged 
in it being shut off from the Oeneral Laboratory fitted up for the 
junior students. 
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As to the method of selecting instraments the following state- 
ments mav l»e of interest. Before the opening of the University 
the Trustees placed at the disposal of Professor Martin, to whom 
was entrusted the organisation of the biological department, a 
considerable sum, which was mainly expended in procuring the 
instruments and appliances essential for the various branches of 
undergraduate biological work. For instance, a number of 
microscopes were purchased, so that each student should have 
one for his own use ; also the apparatus necessary to enable every 
one to repeat for himself, (as he is reqnired to do when pain to 
an animal is not involved), the more easy physiological experi- 
ments, and the apparatus necessary for the demonstration of such 
fundamental physiological facts as are too difficult for the less 
advanced students to carry out for themselves. Since that time the 
Trustees have yearly provided $1,000 for the purchase of new in- 
struments ; of these some are selected from those which have been 
described witnin the preceding twdre months and seem of value, 
or which, though older, are of general usefulness in the labora- 
tory: the remainder are purchased for the execution of special 
investigations, so that, within reasonable limits as to cost, any 
one engaged in a research can have purchased or constructed for 
him such instruments as he may require. The collection of appa- 
ratus is, therefore, somewhat unique; starting with the general 
outfit of a physiological laboratory, and growing by the constant 
addition of the more generally useful instruments for demonstra- 
tion and class-work, it also contains many pieces of apparatus 
which were ordered for special ends ; and both groups are added 
to yearly. 

A competent mechanic, at work on the premises, constructs some 
of the new apparatus, and also, which is more important, is always 
at hand for the immediate repair of any instrument which may 
get out of order. 

Animal Morphology. 

Arrangements having been made to afford instruction and the 
means of research in Animal Physiology, and very special facili- 
ties for advanced work in some of its branches, the next question 
for consideration was what should be done to promote graduate 
study in Zoology and Comparative Anatomy. Here again the 
best principle to adopt seemed to be, after arranging to give the 
ordinary undergraduate instruction as well as some of the more 
essential appliances for advanced work in all branches of Zoology, 
to select for special effort and encouragement the subdivision 
which should appear to be least commonly or efficiently promoted 
elsewhere. 

Facilities for advanced work in Systematic Zoology were 
already well provided in many educational institutions and also 
in connection with the National Coast and Territorial Surveys, 
and the National and State Fish Commissions. Of Compara- 
tive Anatomy, so far as adult forms are concerned, almost the 
same may be said, but, with some well known exceptions, the study 
of the development of individual animals, considered in connec- 
tion with problems of general Animal Morphology, has received 
less attention ; although the American Fauna affords many unique 
opportunities, and it is now generally believed that all scientific 
systems for the classification of animals and the recognition of 
homologies in the organs of different species, genera, and classes, 
roust be mainly based on the study of the developmental histories 
of individuals. 

The University has accordingly not undertaken the formation 
of any extensive museum ; such typical specimens are provided as 
arc requisite for the satisfactory instruction of ordinary students 
5f Zoology, but there has been no attempt to bring together a 
yast collection such as specialists in Systematic Zoology require for 
their work. Such collections are found in several other educational 
■^ra, and, therefore, in accordance with the general principles 
^H|^IJniversity, were not considered as of primary importance 
^^^■hile the fact that the National Collections at Washington 
^■n easy reach of persons residing in Baltimore should any 



point needing reference to a large museum arise, made it possible 
for the present to postpone the founding of a Museum of Natural 
History. Whether the University will ever undertake this task 
is a question for future decision. No doubt ready access to an ex- 
tensive collection is of vast importance to every zoologist, a museum 
being to him very much what a great library is to the philolo- 
gist. We may perhaps hope that what Peabody has done in found- 
ing a great reference library in Baltimore, which has freed the 
University Trustees from the necessity of expending their income 
for that purpose, may some day be supplemented for the biolo- 
gists through the endowment by some citizen of a Natural His- 
tory Museum, the organization of which shall be entrusted to 
experts, so that, while a source of recreation and instruction to 
the general public, it shall also be available for scientific work. 

After the selection of Comparative Embryology as the subject 
in which to make a special endeavor to afford opportunities for 
advanced study and research, the next question which presented 
itself to the authorities of the University was how best to pro- 
vide these. A consideration of the results accomplished in the 
private laboratory maintained by Mr. Alexander Aga<siz at New- 
port, and in the Seaside Laboratories supported by several 
European states and universities, seemed to indicate as the best 
thing the foundation of a Marine Laboratory for advanced stn- 
denis ; and also to make desirable its location as far south as 
convenient, since the organized facilities for seaside zodlogical 
study are at present much greater in the northern than in the 
southern parts of the Atlantic seaboard. In the summer of 1818 
such a laboratory was opened at Fortress Monroe on the western 
shore of the Chesapeake, Professor Martin being immediately 
responsible to the Trustees for advising its foundation and for its 
management in accordance with the general plan of the biological 
department, though in justice to Dr. Brooks, Associate in Biology, 
it is incumbent to state that the idea originated with him, that he, 
as its Director, has had the immediate control of the organization 
of the Marine Laboratory from the outset, and that to him is 
almost entirely due the success which has attended it. In 1879, 
the Marine Laboratory was reopened at Crisfield, on the eastern 
shore of the Chesapeake, and later in the season moved to its 
previous location near Fortress Monroe. In 1880, it was con- 
ducted at Beaufort, N. C, and will return there next season. 

Seaside Summer Schools for more or less elementary teaching 
in Zoology have for some years been conducted in the United 
States, and the National Fish Commission has for some time 
annually afforded valuable opportunities to specialists, but the 
foundation by a University of a Marine Laboratory for advanced 
study and research, in connection with which no definite teaching 
was given but which afforded to qualified workers opportunities 
for original investigation, had not previously been attempted in 
this country. The results of the experiment, concerning which 
some details will be found on a subsequent page, have been veiy 
satisfactory. A steam launch, fitted up for dredging purposes, 
has been purchased, microscopes and other necessary apparatus 
are provided by the University, and those who can shew that they 
already possess such knowledge as may be expected to qnalifj 
them for advanced study, are received as students on the payment 
of a small fee. 

Every year since the organization of the Marine Laboratory 
applications for admission to it have been received from persons 
who, on further investigation, were found to be not fully fitted to 
occupy a place in a laboratory primarily designed for research 
and for advanced study. As several Summer Schools for el^ 
mentary instruction in Marine Zoology already existed in tbe 
United States no special effort was made to accommodate soch 
candidates. Last summer, however, several of the junior students 
of the University having expressed a desire to spend some time 
in study at the seaside, a more elementary marine laboratory 
was organized under the superintendence of Dr. S. F. Clarke, 
Assistant in the Biological Laboratory. The place selected wss 
that near Fortress Monroe previously occupied by the laboratory 
for ^advanced students, and which was known to afford good 
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opportanities for study ; as members of the Johns Hopkins Uni- 
Tersity did not occupy all the accommodatiou available, several 
persons from elsewhere were received as students. In future, 
there is a strong probability that if a sufficient desire for summer 
teaching in Zoology is manifested among the undergraduates of 
the University, a similar class will be organized, (see p. 112). 

Botany. 

The next subject taken up with a view to providing opportu- 
nities for advanced s udy will probably be Botany and, if possible, 
either Comparative Vegetable Morphology or Vegetable Phy- 
siology will be selected for special encouragement. Systematic 
and Structural Botany are already so well provided for elsewhere 
and attract such a large proportion of American botanists, that 
their claim is obviously Jess pressing. 

At present undergraduates are taught the fundamental facts of 
botanical science, and, in connection with a Field Club, have the 
opportunity to acquire a knowledge of the Flora of the Baltimore 
district, the specimens collected at each weekly excursion being 
subsequently examined and described under the direction of one 
of the instructors. During a part of the academic year 1878-79, 
Professor Farlow, of Harvard College, gave some advanced 
botanical instruction. 

lAhraries. 

The main reference library of the biological department, as 
of all others in the University, is that of the Feabody Institute, 
within three or four minutes walk. In it are contained com- 
plete sets of nearly all the more importont biological periodicals 
and of the proceedings of learned societies, as also other works 
of reference. 

Except in the case of books likely to be frequently required for 
consultation the University has not attempted to duplicate those 
found in the Feabody Library ; and such biological works as it 

fioss esses have been selected on the same principle as the physio- 
ogical instruments. Those which the majority of students are 
likely to want frequently are purchased for the general library, 
and duplicates of those most often needed are either kept in the 
biological laboratory or are placed there from time to time when 
the subject they treat of is being studied ; for instance, mono- 
graphs on the various vegetable and animal types which under- 
graduates study in the course of their first yearns work. The 
more important biological journals, in various languages, are 
taken regularly by the University, so that an advanced worker 
has, in a vacant half hour, only to walk a few steps to find the 
current periodical literature in his own subject. A list of the 
periodicals accessible to those working in Baltimore is given on 
p. 114. 

Apart from the general University Library there is a special 
biological collection, consisting partly of the more generally needed 
works of reference and partly of books, pamphlets, &c., purchased 
in connection with special researches carried on in the Labora- 
tory; the latter form a large part of the collection, as an effort is 
made to procure for any one engaged in a particular investiga- 
tion all publications bearing on his work but not readily obtainable, 
as graduation theses, occasional publications from various con- 
tinental laboratories, Ac, &c. Like the physiological apparatus, 
the collection of books pertaining to Biology thus falls into two 
main groups: those apt to be needed for every day use, and 
those purchased for some specific end and representing some 
research, completed, in progress, or contemplated: no work is 
bought because it seems likely on vague general principles to 
become some day useful to somebody, but as soon as it is wanted 
it is if possible obtained. 

In this connection, it is a pleasant duty to acknowledge the 
frifudly help of Dr. John S. Billings and the other authorities of 
the Library of the Army Medical Museum in Washington, who 
have not only afforded every facility to those who have gone to 
Waahiogton to consult works in that Library, but have sent to 



Baltimore, from time to time, out of their unrivalled store of 
physiological works, any which they possessed and which we have 
requested a loan of for some special purpose. Through their 
courtesy many otherwise unattainable treatises have been made 
available to us for study in the quiet of our own rooms, or for use 
in the Laboratory. 

Publications. 

In connection with its recognized duty in promoting research, 
the University almost necessarily assumed the function of publica- 
tion, and has accordingly assisted, in one way or another. Journals 
of Mathematics, Chemistry, and Fhilology. In the case of Biology 
a special difficulty has to be met, since a large proportion of bio- 
logical researches require for satisfactory presentation more or 
less numerous plates, the cost of which makes their publication 
comparatively expensive. Fhysiological articles have hitherto 
been provided for in the Journal of Fhysiology, edited by Dr. 
Michael Foster, F. R. S., of Cambridge, England, and of which 
Professor Martin is one of the American Associate Editors. 
The publication of the morphological researches presented more 
difficulty, as they commonly require a greater number of plates 
and those often colored and expensive to produce; such articles 
have accordingly been somewhat scattered, according as editors 
would agree to take them. The scientific results of the Seaside 
Laboratory in 1878 were published by subscription of a num- 
ber of citizens of Baltimore; other morphological papers have 
appeared in various journals, while others were published by the 
University in a series of *• Studies from the Biological Labora- 
tory," which also contains reprints of some of the articles by mem- 
bers of the University published elsewhere, as well as other 
biological articles by members of the University not previously 
presented to the scientific world. 

In future, the Journal of Physiology, which is the only period- 
ical in the English language devoted solely to the publication 
of original physiological research, will be published in America 
with the aid of the Johns Hopkins University, and be issued from 
it to subscribers. The " Studies from the Biological Laboratory" 
will also be continued to secure the publication of articles which 
would otherwise be delayed, and partly also to bring together in 
the form of collected reprints the researches yearly proceeding 
from the Laboratory and scattered in different periodicals. 



Special Students. 

Under this head may be included a number of persons, some 
graduates of a college and some not, who have desired to gain a 
knowledge of certain departments of Biology, without carrying 
on such prolonged study as is necessary to those who look forward 
to becoming specialists. The number of medical men, for ex- 
ample, who have entered for a course of instruction in Histology 
or Animal Physiology has been quite large, and each year several 
students from medical schools in the city have been admitted to 
study in the laboratory. In accordance with the general prin- 
ciple of the University, to be chary of its honors but liberal of 
its benefits, such persons, though not candidates for a degree, are 
willingly received when circumstances, such as the time which 
can be given to this work, shew that it is likely to be profita- 
ble. 

A svstematic course of instruction for students who have not 
matriculated and who do not intend to take the B. A. degree has 
been thrown open to those who intend hereafter to study Medi- 
cine, and who can pass an entrance examination designed to shew 
whether they have a fair general education. The studies of this 
course extend throuti^h three years; in the second of these the 
student takes up (with certain other subjects) General Biology, and 
in the third, Animal Physiology and Histology, and Vertebrate 
Anatomy. So far at least as Biology ia concerned, we believe 
the facilities thus offered to thof>e who intend to study medicine, 
and who, for various reasons, are unable to take a full collegiate 



108 



JOHNS HOPKINS 



[No. «. 



coarse such as is requisite for attaining the B. A. degree, are 
of considerable importance. It practically extends the time 
occupied in medical studies, and gives the student a sound, if 
elementary, scientific education as a basis for his technical studies. 
Physiology in a medical school is, of necessity, nearly always 
" Human Physiology," which the experience of late years has 
taught us is as unscientific, studied by itself, as the so-called 
"Physiological Chemistry." Medical Physiology should be taught 
on a broader basis of General Physiology, as Medical Chemistry 
on a previously acquired knowledge of General Chemistry ; it is 
only then that the practical applications of physiological facts, 
which form the proper field of instruction in a medical school, 
are likely to be fully appreciated or intelligently retained. 



Classes f(yr School Teachers, and Demonstra' 

tions to Medical Students. 

Efforts have also been made to extend instruction to persons 
who could not derive immediate benefit from the University work 
unless special arrangements were devised for them. In 1877, Pro- 
fessor Martin conducted a class for the Instruction in Physiology 
of School Teachers. The class met on twenty successive Satur- 
days from 10 A. M. to 2 P. M. Each meeting commenced with 
a lecture on the topic of the day's work, and the class then 
adjourned to the Laboratory for practical study. A syllabus of 
directions for practical work was drawn up and printed, and an 
attempt was made to give those attending a fair practical ac- 
quaintance with Physiological Anatomy and with Histology, and 
also to show them how to perform such physiological experiments 
as are suitable for demonstration in schools ; a number of other 
facts in Physiology were demonstrated with the hope of giving 
a surer basis for intelligent instruction by the members of the 
class. 

In 1878, Dr. Brooks conducted a similar " Teachers' Class " in 
Zodlogy, the members of which dissected under his supervision a 
number of typical Invertebrates ; a printed syllabus of directions 
for dissecting the various animals studied was also drawn up for 
the use of this class. 



In 1878-79 and 1879-80, Professor Martin conducted two 
series of twenty demonstrations in Animal Physiology before a 
class of students from the medical schools of the city, severiU 
physicians also attending; in these all the fundamental physio- 
logical experiments were shewn. 

Fellowships. 

Of the twenty Fellowships of the University, each yielding fi?e 
hundred dollars annually, and awarded among graduates engaged 
in advanced study or in research, three are commonly held bj 
biological students. A special announcement on this subject is 
made by the University. 

Societies. 

The Scientific Association of the University meets monthly and 
gives an opportunity for the discussion of recent scientific dis- 
coveries, and also for the presentation of results of the researches 
of members of the University. An abstract of the proceedings 
of the Association is published in the "University Circulars," 
which are issued at short intervals during the academic year, and 
give those engaged in original work an opportunity to secure 
priority for their discoveries while awaiting an opportunity to 
publish their researches in more detail. 

Periodical biolo);ical literature is so extensive that the need of 
some systematic division of the labor of keeping abreast with it 
early made itself felt. To assist in this task a Journal Club has 
been organized, its members being the instructors and graduate 
students of the biological department of the University. The 
current journals are parcelled out among the members, who 
in turn report at the weekly meetings, the instructors exer- 
cising a general direction as to which articles shall be fully re- 
ported and discussed and which more corsorily mentioned. A 
general acquaintance with biological advances, as published in 
various languages, is thus made possible to all the members, and 
those working at special topics learn where anything likely to be 
of importance to them is to be found, without the necessity of 
undertaking the somewhat laborious task of themselves looking 
over all the periodicals and the transactions of scientific bodies. 



SCHEDULE OP THE BIOLOGICAL INSTRUCTION FOR UNDERGRADUATES. 

The regular courses in Biology for undergraduates have hitherto varied somewhat from year to year as the needs of students bare 
become more manifest or the staff has been increased. As now organized the courses given annually are as follows; no great 
departure from this scheme may be expected in future, except as additions may be made on the appointment of teachers in subjects 
not yet represented. 



First Yearns Studies. 

1. General Biology, Professor Martin. Thrice weekly, 
from the commencement of the academic year to the end of 
March. 

2. Embryology. Professor Martin. Thrice weekly, from 
the commencement of April to the close of the academic year. 

3. Human and Comparative Osteology. Dr. Brooks. Thrice 
weekly, from the beginning of October to the end of April. 



Second Yearns Studies. 

4. Animal Physiology and Histology; Elementary Class. 
Professor Martin. Thrice weekly during the academic year. 

In future Dr. Skwall will take charge of this claas. 

5. Zoology and Comparative Anatomy. Dr. Brooks. Thrice 
weekly during the first six months of the academic year. 

The Laboratory is open daily for practical instruction in connec- 
tion with the above courses of lectures and recitations. 
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COURSES OF LECTURES, 1876-81. 

The following list contains the titles of all the formal courses of lectures which have been given in connection with the Biological 
Department up to the close of the past year. As will be seen many of the courses were annually repeated, as they formed a part 
of the regular undergraduate instruction ; other more advanced lectures were given on varied topics from time to time as the needs 
of graduate students made it desirable, but .most of the graduate instruction, being necessarily adapted to individuals engaged 
in special advanced work in some one limited direction, is given by means of daily counsel and by informal intercourse and dis- 
cussion with the Instructors. In all ca.se.% except the courses indicated as public lectures, the lectures are supplemented by daily, 
systematic, practical laboratory study, the lectures themselves being mainly designed to direct the reading and thought of the 
student, and to point out to him what are the important facts which he should verify for himself. The special topics of the more 
advanced lectures vary from year to year, but their general scope and range may be gathered from the list here given, and may 
be expected rather to be increased than diminished in future. 



1870-77. 

1. Animal Physiology. PaoFESSoa Martin. Twice weekly, 
from October to April. 

This course was designed mainly for physicians and others who had 
already a general acquaintunco with Human Physiology. The points to 
which main attention was given wore, accordingly, recent physiological 
ndvances, as the vasodilator nerves, the physiology of secretion, the 
localisation of cerebral functions, etc. 

2. The Theories of Biology. Dr. Brooks. Sixteen public 
lectures, commencing January 4. 

This course was intended to afford an educated audience the opportunity 
of hearing a critical discussion of such topics as the Origin of Species, 
Darwin's theory of Pangenesis, Instinct in Animals, etc. 

3. The Anatomy of Invertebrate Animals, Dr. Brooks. 
Thrice weekly, from January to the end of the academic year. 

In this course, designed to meet the needs of graduate students, the 
adinities of the groups of Invertebrata, as indicated by their develop- 
mental history, were mainly considered. Those attending the lectures 
were presumed to have a fair knowledge of the anatomy of adult animal 
forms. 

4. General Biology. Professor Martin and Dr. Brooks. 
Thrice weekly, during April and May, 1877. 

In this course the structure and physiology of a unicellular fungus, 
green plant, and animal were studied; and then several of the higher 
ITungi, Cryptogams, and Flowering Plants, and a typical Infusoriun 
Coelenterate, Annulate, Mollusc, and Vertebrate. The course was in- 
tended as an introduction to biology for those who had in earlier parts of 
the session gained some knowledge of physics and chemistry. 

5. The Development of the Chick. Professor Martin. 
Ten lectures. May, 1877. 

In this course, designed for advanced students, the embryology of the 
bird was considered in reference to general vertebrate morphology. 



1877-78. 

• 6. Animal Physiology and Histology. Professor Martin. 
Thrice weekly, from early in October to the end of March. 

This course, planned for undergraduate students, was adapted to the 
requirements of those who had already learnt the rudiments of Animal 
Anatomy and Histology the previous year, (see course 4), and also how to 
use a microscope and to dissect. 

7. Comparative Anatomy and Zoology. Dr. Brooks. Thrice 
weekly, from the beginning of October to the end of March. 

This course, like the preceding, was mainly designed for students who 
bad followed the instruction in General Biology during the preceding 
academic year. 

8. The Senses and the Brain, and their relation to Thought. 
Pbofsssor William Jameb, of Harvard University. Ten public 
lectares. 



9. Elementary Biology. Professor Martin. Four times 
weekly, in April and May. 

This course was a repetition of course 4. 

10. Animal Embryology, with a special study of the develop- 
ment of the chick. Dr. Brooks. Eight lectures, in May. 

This covered the same ground as course 6, above. 

11. Instruction in Physiology for School Teachers. Pro- 
fessor Martin. Twenty lectures, with laboratory work, on Sat- 
urdays from 10 A. M. to 2 P. M, commencing October 13. 

In this course the ftmdamental points of gross and microscopic struc- 
ture, and the functions of the more important organs and mechanisms of 
the mammalian body were studied. 

12. Chesapeake Zoological Laboratory, session of 1878. Dr. 
Brooks, Director in immediate charge. Open at Fort Wool, Va., 
from June 15 until the middle of August. 

13. The Structure and Development of Bone and Tooth, with 
special reference to the cellular pathology Dr. Christian Sih- 
LER, Fellow of the University. Six public lectures, designed for 
Physicians and Dentists, April, 1878. 

1878-79. 

14. General Biology. Professor Martin. Twenty lectures, 
delivered in common to a general audience and to students com- 
mencing their biological studies. Four times weekly, commencing 
September 26. 

The ground covered was practically the same as in course 4. 

15. Animal Morphology. Dr. Brooks. Twice weekly, from 
October 1 to April 8. 

This course, delivered to advanced students, was devoted to the 
Vertebrata, 

16. Zoology and Comparative Anatomy. Dr. Brooks. 
Twice weekly, from November 4 until the end of April. 

This course was designed to meet the needs of undergraduates who had 
successfully passed through the instruction in General Biology (course 
14 above) and who desired especially to study Animal Morphology. 

17. Animal Physiology and Histology, mainly with reference 
to the Human Body. Professor Martin. Twice weekly, from 
November 5 to the end of the academic year. 

A course for undergraduates, who, whether intending subsequently to 
become medical students or not, after taking the introductory course 14, 
wished especially to study Animal Physiology. 

18. Human Osteology. Dr. Brooks. Twice weekly, from 
November 12 to the end of April. 

This course was designed for undergraduates as an introduction to Ver- 
tebrate Morphology, the human skeleton being selected as a starting point, 
as that from which the general terminology of Vertebrate Osteology has 
been adopted, and also as the most accurately known of all Vertebrate 
skeletons. 
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19. Instruction in Human Histology for Medical Students. 
Henry Sew all. S. B , Fellow of the University. Sixteen prac- 
tical lessons in Microscopic Anatomy, on Wednesday and Satur- 
day afternoons, commencing March 22. 

20. The Physiology of Sensation. Professor Martin. Ten 
lectures, commencing September 30. 

21. The Physiology and Histology of the Spinal Cord and 
the Sporadic Ganglia. Professor Martin. Ten lectures, com- 
mencing November 11. 

22. The Chemistry of Nutrition. Professor Martin. Six 
lectures, commencing January 6. 

23. The Development of the Tissues. Professor Martin. 
Six lectures, commencing February 17. 

The four preceding courses were planned to meet the wants of advanced 
students in the Laboratory, and each member of the class was presumed 
to have already a fair text-book knowledge of the subjects discussed. 

24. The Elements of Embryology, Human and Comparative. 
Professor Martin and Dr. Brooks. Twice weekly, from April 
18 to the end of the academic year. 

25. Instruction in Zoology for School Teachers, Dr. Brooks. 
Fifteen lessons, with laboratory work, 10 A. M. to 2 P. M., on 
Saturdays, commencing November 16. 

26. Demonstrations in Physiology for Medical Students, 
Professor Martin. Wednesday afternoons, commencing Oc- 
tober 9. 

In this course, to which physicians and medical students in the city who 
were not members of the Johns Hopkins University were admitted, the 
fundamental facts ijx Mammalian Physiology were demonstrated. 

27. Vegetable Morphology. Professor Farlow of Harvard 
University. Twenty-four lectures, commencing April 15. 

28. Selected Botanical Subjects. Professor Farlow. Six 
public lectures, commencing May 2. 

29. Chesapeake Zoological Laboratory , session of 1819. Dr. 
Brooks, Director in immediate charge ; Dr. S. F. Clarke, 
Fellow of the Johns Hopkins University, Assistant. Open at 
Crisfield and Fort Wool from June 25 until September 13. 



1879-80. 

30. General Biology. Professor Martin. Thrice weekly, 

from the commenct^ment of the academic year to the end of April. 

In this course, which is an extension of course 4, undergraduate stu- 
dents studied several additional plants, and a type from each class, instead 
of each sub-kingdom, of animals. 

81. Human and Comparative Osteology, Dr Brooks. 
Twice weekly, from the commencement of the academic year to 
April. 

An introduction to Vertebrate Morphology for undergraduate students. 

82. The Physiology of the Senses. Professor Martin. 
Twice weekly, from the beginning of October to April. 

In this course, designed for advanced students of Physiology already 
acquainted with the fundamental facts in the topics considered, more than 
three-fourths of the lectures were devoted to the Sense of Sight, as afford- 
ing a specially available theme for the general discussion and illustration 
of the Physiology of Sensation. In future years other senses will be 
selected for the same extended treatment. 

33. Animal Morphology. Dr. Brooks. Lectures or recita- 
tions fonr times weekly, from the commencement of the academic 
year to the end of April. 

In this course, adapted to advanced students, the Invertebrates were 
mainly considered. 



34. Vertebrate Embryology. Professor Martin. Twice 
weekly, from April to the close of the academic year. 

This course was, in the main, a repetition of course 6, above. 

35 The Structure and Development of the Crab and Oyster. 
Dr. Brooks. Four public lectures, in February. 

36. Demonstrations in Physiology to Medical Students. Pro- 
fessor Martin. Fifteen experimental lectures, commencing 
October 15. 

This course was essentially a repetition of that described above, 
as number 26. 

3*7. Instruction in Microscopic Anatomy for Medical Stu- 
dents. Dr. C. Sihler, Assistant in Biology. Eighteen practical 
lessons, commencing March 6. 

38. The Chesapeake Zoological Laboratory, session of 1880. 
Dr. Brooks, Director in immediate charge. Open at Beaufort, 
N. C, for advanced study, from the beginning of May until Sep- 
tember 15. 

39. Elementary Summer School for the Study of Marine 
Zoology. Dr. S. F. Clarke, formerly Fellow and Assistant in 
Biology of the Johns Hopkins University, in charge. Opened at 
Fort Wool, Ya., July 15, for a session of six weeks. 



1880-81. 

The following list gives the courses of lectures which were com- 
menced in 1880, and also those which are, so far, planned for that 
portion of the academic year which falls within 1881. 

40. General Biology. Professor Martin. Tvro lectares aod 
a recitation weekly, from the commencement of the academic 
year to the end of March. 

Mr. Sedgwick, Ph. B., Yale, formerly Fellow of the Johns Hopkini 
University and now Assistant in Biology, directs the details of the Labor- 
atory work and conducts the recitations. 

y^ne course is in essentials a repetition of 80 ahove. 

41. Animal Physiology. Professor Martin. Two lectorei 
and a recitation weekly, throaghout the academic year. 

Dr. Sewall, Associate in Biology and Assistant Professor of Physiolog7i^ 
takes charge of the weekly recitation and supervises the daily laboratorf 
work. This course is designed for students in the second year of tlMir 
biological studies. 

42. Human and Comparative Osteology, Dr. BROOKa Fif€ 
lectures or recitations weekly, from December 1 to the end of 
March. 

43. The Construction, Theory, and Employment of Physuh 
logical Instruments. Dr. Sewall. Twenty lectures illustrated 
by the apparatus belonging to the Biologicid Laboratory, coii- 
mencing November 1. 

In this course the method of using the various instruments employed ia 
physiological experiment is illustrated ; the limits of error are discussed, 
and an account of the main results which have been arrived at by the um 
of various instruments is given. 

Before the close of the session, Professor Martin will lectnre 
on Embryology, Dr. Bhooks will give a short course on Ab- 
thropology, August Schimper, Ph. D., Strassbarg, Fellow of 
the University, will lecture on Vegetable Physiology, and Mi. 
S EDO WICK, Ph. B., Yale, Assistant in Biology, will conduct an 
elementary class in Systematic and Structural Botany in con- 
nection with the Naturalists' Field Club. 
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CHESAPEAKE ZOOLOGICAL LABORATORY. 

A marine station or seaside dependency of the Biological Department of the University has been open for advanced study and 
research each summer since 1878, under the immediate charge of Dr. W. K. Brooks, Associate of the University and Assistant 
Professor of Comparative Anatomy. 



Session of 1878. 

The Seaside Laboratory was opened on June 24th at Fort 
Wool, in Hampton Roads, Va., for a session of eight weeks. The 
party consisted of 

W. K. Bkooka, Ph. D., Director. 

H. J. Rick, S. B., Fellow, Johns Hopkins University. 

H. Sew ALL, S. B., Assistant in Biology, Johns Hopkins University. 

C. SiHLER, M. D., Fellow, Johns Hopkins University. 

August Schmidt, Teacher of Natural Science, Baltimore. 

U. B. Wkbstbr, Principal, Webster Military Academy, Norfolk, Va. 

T. B. Webster, Norfolk, Va. 

The above remained during the whole session ; P. K. Uhler, Associate 
of the University and President of the Maryland Academy of Sciences, 
mud W. D. Booker, M. D., were present for a part of the time. 

The fauna of Hampton Roads proved to be very interesting, 
and it not only afforded a good supply of material for elementary 
work, which was preserved for class use in Baltimore during the 
ensuing winter, but furnished ample opportunities for original 
inyestigation. 

Among the interesting forms of life which were most abundant 
the following may be«mentioned: Sagitta, Appendicularia, Tor- 
naris and Balanoglossus, Pilidium, Aclinotrocha and other in- 
teresting trochic larvae, Squilla, Porcellana, Amphioxus and Lin- 
gnla in all stages of development, and many others of great 
scientific interest. 

An abundant supply of material for work upon the adult struc- 
ture and the development of the Sponges, Hydroids, Medusae, 
Ctenophora, Gephyreans, Annelids, Crustacea, Tunicates, Poly- 
zoa, Brachiopods, Lamellibranchs, Qasteropods and lower Verte- 
brates was within easy reach. 

A number of papers, giving an account of the scientific work 
of the party, were published together as "Scientific Results of the 
Chesapeake Zoological Laboratory, 1878," forming part 3 of 
Vol. I of "Studies from the Biological Laboratory," under which 
head a list of them will be found. Two illustrated papers on the 
Btractare and Habits of Amphioxus were also published by H. J. 
Rice in the American Naturalist. 

The experience gained in 1878 shewed that some of those then 
receiyed as students were hardly fitted to carry on the advanced 
work for which the Marine Laboratory was designed; hence 
somewhat more care has since been exercised in selection in order 
to ensure that those received are qualified to profit by the oppor- 
tunities off'ered. 

Session of 1879. 

This year the University cooperated with Major W. B. Fergu- 
son of the Maryland Fish Commission, in order to undertake the 
stady of the oyster beds of Tangier Sound on the eastern side of 
the Chesapeake. The Laboratory was accordingly opened on 
June 25th at Crisfield, on three barges provided by the Maryland 
Fish Commission and with the advantage of the use of the Fish 
Commission yacht, the Lookout, for dredging purposes. Crisfield,' 
while excellent for the special study of the oyster beds, proved a 
iisadyantageoQS locality in other respects, and the Laboratory, 
on August 8th, removed to its former quarters at Fort Wool, 
prhere the sessioa was continued until September 15th. 



The party consisted of 

W. K. Brooks, Ph. D , Director. 

S F. Clarke, Ph. D., Fellow, Johns Hopkins University, Assistant. 

B. W. Barton, M. D., Baltimore. 

Emil Bessbls, M. D., Smithsonian Institution. 

H. C. EvARTS, M. D., Academy of Natural Sciences, Philadelphia. 

£. MrrsuKURi, Ph. B., Graduate Student, Johns Hopkins University. 

E. A. NuNN, Professor of Biology, Wellesley College. 

H. J. KiCE, S. B., late Fellow, Johns Hopkins University. 

August Schmidt, Baltimore. 

C. SiHLER, M. D., Fellow, Johns Hopkins University. 

E. B. Wilson, Ph. B., Fellow, Johns Hopkins University. 

Among the subjects studied by the members of the party wpre 
the development and propagation of the Oyster; the structure 
and growth of Hydroids ; the development of the Crabs ; the 
embryology of the Ctenophora; the life history of the Squid; 
and the metamorphosis of Actinotrocha. 

The fourth part of Vol. I of the " Studies from the Biological 
Laboratory," with 13 plates, is made up of two papers resulting 
from the work of this session of the Marine Laboratory; another 
paper (The Development of the Squid) has been printed, with 
illustrations, in the Memoirs of the Boston Society of Natural 
History, and other papers will soon be published. 



Session of 1880. 

At the beginning of the third session the Marine Laboratory 
was provided with a steam launch, which was built for the pur- 
pose at Bristol, R. L, and arrangements were made to spend a 
much longer period at the seaside. The session was opened on 
April 23d at Beaufort, N. C, and closed on September 30th. 

A house standing close to the water was hired, and Gtted with 
working accommodations for six investigators ; and the facilities 
which it aflforded were used by the following persons : 

W. K. Brooks, Ph. D., Director. 

K. MiTsuKURi, Ph. B., Fellow, Johns Hopkins University. 

E. B. Wilson, Ph. B., Fellow, Johns Hopkins University. 

F. W. King, Professor of Natural Sciences, Wisconsin State Kormal 
School. 

H. C. EvARTS, M. D., Academy of Natural Sciences, Philadelphia. 
H. F. OsBORNK, B. A., Fellow, College of New Jersey. 

Beaufort was selected as being the nearest accessible town, 
south of Baltimore, favorably situated for marine zoological 
study, and its Fauna was found to be unusually rich and varied; 
almost every thing which was found at Fort Wool was met with 
here, as well as very many interesting forms which do not occur 
further north. 

Close to the town there are large sand bars, exposed at 
low tide, and abounding in animal life. These yielded an abun- 
dant supply of Amphioxus, Renilla, Liraulus, Balanoglossus, 
Sea Urchins, and a great variety of Molluscs and Crustacea. 
The mud flats furnished another fauna and yielded a great 
variety of Annelids, Gephyreans, Polyps, Ophiurids, Holuthnrians 
and Echini, and a series of species of Molluscs and Crustacea 
different from those found on the sand bars. The large salt 
marshes gave a third fauna, and a short distance inland large 
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swamps of brackish and fresh water furnished still other condi- 
tions and forms of life. As the town is situated at the point 
where Gore Sound connects Pamlico Sound with Bogne Sound, a 
large sheet of land-locked water was within easy reach, and this 
furnished a collecting and dredging ground abounding in Corals, 
Gorgonidae, Ascidians, Star Pishes, Sea Urchins, Ophiurids, and 
still another set of Molluscs and Crustacea. 

The stone breakwaters at Fort Macon and the wharves at More- 
head City and Beaufort afford a proper habitat for sedentary 
animals, and yielded a rich supply of Hydroids, Corals, Ascidians, 
Sea Anemones, Sponges, Cirrhipeds, &c. The ocean beach, within 
a short distance of the town, furnished still another fauna; and a 
good locality for ocean dredging could be reached by a sail of 
three miles from the laboratory. 

The greatest attraction of the locality is the richness of its 
pelagic fauna. The Gulf Stream is constantly sweeping oceanic 
animals along the North Carolina coast, and as the tide flows 
through Beaufort Inlet to the Sounds these floating animals are 
carried with it. Such oceanic animals as Porpita and Physalia 
were frequently thrown, uninjured and in perfect health, upon the 
beach within twenty feet of the laboratory. 

These attractions, together with the mild and uniform oceanic 
climate which enables the student to work with perfect comfort 
during the hottest months of summer, fully justified the selection 
of this locality. 

During the summer the following abstracts of the more import- 
ant results of the season's work were published in this country 
and in Germany, and more detailed accounts are now in 
preparation. 

The Development of the Cephalopoda and the Homology of the 
Ce])hnlopod Foot, by W. K. Bkooks. American Journal of Science. 

The Development of Annelids, by E. B. Wilson. American Journal 
of Science 

The Khythmical Nature of Segmentation, by W. K. Brooks. Ameri- 
can Journal of Science, 

The Origin of the Metamorphosis of Actinotrocha, by E. B. Wilson. 
American Associatiohj Boston meiiing. 



Notes on the Medusas of Beaufort, by W. K. Brooks.* American Auo- 
elation, Boston meeting. 

Budding in free Mcdu^se, by W. K. Brooks. American Naturalist. 

Derelopment of Marine Polychaetous Annelids, by E. B. WiLSoy. 
ZoblogiHcJier Anzeiger^ Leipzig. 

Embryolofifv and Metamorphosis of Lucifer, by W. K. Brooks. Zyo/o- 
giseher Anzeig^r. 

The Early Stages of Renilla, by E. B. Wilson. Zoologiacher Ameiger. 



Anfwuncetnent for the Seasion^of 1881. 

The fourth session of the laboratory will commence at Beaufort, 
May 2, and will continue until the end of August. Dr. W. K. 
Brooks, Associate in Biology and Assistant Professor of Com- 
parative Anatomy, will be in immediate charge as Director. 

The laboratory is provided with a steam launch ; small boats, 
nets, dredges, aquaria, microscopes, reagents, and a small reference 
library are also supplied by the University. For their use, those 
admitted to the Laboratory will be charged a fee of $ 25. 

The Marine Laboratory is designed for advanced students and 
for those qualified to carry on original investigation. Members of 
this University will have the first claim to accommodation, batt 
few other naturalists can probably be also received. Persons 
desiring to join the party are requested to send applications to Dr. 
H. Newell Martin, Professor of Biology, and, if not holding pob- 
lic positions which indicate the possession of an adequate knov- 
ledge of Zoology, to supplement the application by such a stitd" 
ment as to previous work or training as will make It possible to 
decide whether the applicant is qualified to profit by the opporta- 
nities offered. Suitable candidates will be accepted so far as tbe 
accomodations of tbe Laboratory permit, and tickets of admission 
will be issued on payment of the fee to the Treasurer of the Uni- 
versity in Baltimore. No definite courses *of instraction will be 
given, as the persons received will be presumed to have sufficient 
knowledge to carry on their studies without such aid ; Dr. 
Brooks will, however, exercise a general supervisioD, and control 
and direct the daily work of the Laboratory. 



ELEMENTARY SEASIDE SCHOOL 

Announcement far 1881. 



Dnring about six weeks of the coming summer, commencing 
early in July, there will be an elementary class in Marine Zoology in 
connection with the station at Beaufort; daily lectures will be given 
and arrangements made for systematic work in the laboratory. 
On every day when the weather is favorable there will be a dredg- 
ing or collecting expedition, in which part of the elementary 
class will be allowed to join. 

The Director of the Chesapeake Zoological Laboratory for 
advanced students will exercise personal supervision of the work 
of the elementary class, and will give a course of lectures on 
General Zoology, but the students will be under the more imme- 
diate guidance of Dr. S. P. Clarke, formerly Fellow of the Uni- 
versity and subsequently Assistant in Biology, who will lecture 
daily upon the structure and habits of marine animals, and will 
superintend the work in the laboratory. 

Applicants for admission to the elementary class will be re- 
quired to satisfy Professor Martin, by examination or otherwise, 
that they are qualified for admission into the Biological Depart- 
ment of the University, and they will be required to attend the 



whole course, and to devote themselves to study, although, bearing 
in mind that most of the students will probably have just finished 
.a year's collegiate study elsewhere, the work in the laboratory 
will be so arranged as to leave abundant time for out-door life, 
and for the enjoyment of fishing, boating, and bathing. 

The fee for instruction and for the use of apparatus and of 
specimens for laboratory work will be $25 for the course office 
weeks, payable to the Treasurer of the University in Baltimore; 
and his receipt will serve as a ticket of admission to the class at 
the laboratory. 

Should any of the members of this class be found qualified for 
special work in the laboratory for advanced students they will be 
allowed to study there during the rest of the season without extra 
charge. 

Board and lodging can be obtained in the town of Beaufort, 
within a short distance of the laboratory, for from $20 to $30 1 
month. The diversified fauna of this locality, together with iti 
mild and uniform climate, renders it a desirable place for stodj 
during the hot months of summer. 
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LIST OF BIOLOGICAL PAPERS, 



Published by Members of the XJnivorsity- 

September, 1870, to I>ecemher, 1880. 

Only articles published during the connection of the author with the Biological Department or based on work carried on in it are here included. 

Bt Professor Martin. 

The Normal Respiratory Movements of the Prog and the Influence upon 



Bt I. £. Atkinson, M. D. 

The Botanical Relations of Tricophyton Tonsurans. (A>to York Medical 
Journal, December, 1878; Studieifrom the Biological Laboratory, Vot.J,pt. 1, 1879, j>p. 15). 



By W. D. Booker, M. D. See H, N, Martin, 

By W. K. Brooks, Ph. D. 

A Remarkable Life-History. (Ameriean Naluralist, November, J876,/jp. 16). 

A Provisional Hypothesis of Pangenesis. (American Naiuralitt, March, 1877, 
pp. 4). 

Parthenogenesis in Vertebrates and Molluscs. {American Naturalisi, October, 

1877, pp. 2), 
Preliminary Observations upon the Development of the Marine Proso- 

branchiato Gasteropods. (Studie* from the Biological Laboratory, Vol. I, pt. 1, 
1879, pp. 22; 1 plate). 

The Development of Lingula and the Systematic Position of the Bran- 
chiopoda. {Stwlietfrom the Biological Laboratory, Vol. J, pt. 3, 1879, pp. 78 ; Opiates). 

The Larval Stages of Squilla Empusa. {Studies from the Biological Laboratory, 
VoL'I,pt. 3, 1879, pp.7»; 5 plate*). 

Observations upon the Early Stages in the Development of the Fresh 

W ater Pul monates. {Studies from the Biological Laboratory, Vol. /, pt. 2, 1880, pp. 32 ; 
4 plates). 

The Development of the Digestive Tract in Molluscs. (Proceedings, Boston 

Sodeiy of Natural History, 1879, VoL XX, pp. 4.) 

Abstract of Observations on the Development of the American Oyster. 
(Zodlogischer Anxeiger, \%19,pp. 2). 

The Artificial Fertilization of Oyster Eggs and the Propagation of the 
American Oyster. (American Journal of Science, 1880, pp. 3). 

The Development of the American Oyster. (Report of the Maryland FUh Com- 
mission, 1880 ; Studies from the Biological Laboratory, Vol. I,pt. 4, 1889, pp. 101 ; 10 plates). 

The Acquisition and Loss of a Food Yolk in Molluscan Eggs. (Studies from 
ike Biological Laboratory, Vol. J,pt. 4, 1880, pp. 10; 1 plale). 

The Development of the Cephalopoda and the Homology of the Cephalo- 

pod Foot. (American Journal of Science, \mi, pp. Z). 

The Rhythmical Character of Segmentation. (American Journal of Sci€nce,\%»o). 

Budding in Free Medusae. (American Naturalist, 1880). 

Embryology and Metamorphosis of Lucifer. (Zodlogischer Ameiger, 1880, pp. 5). 

^^ The Early Stages of the Squid. (Memorial Volume, Boston Society qf Natural Hu- 
^^ tory, 1880, pp. 20; 4 plates). 






B. F. Clarke, Ph. D. 

Hjl^roids of Alaska. (Academy of Natural Sciences, Philadelphia, 1876; Smithsonian 
instUutUm, 1876). 

Hydroids of the Gulf Stream and Gulf of Mexico. (Bulletin of the Museum of 

Cbmparative Zodlogy, Cambridge, Mass., 1879). 
Development of Amblystoma punctatum. Baird. (Studies from the Biological 
Laboratory, VoL I,pt. 2, 1880, pp. 21 ; 4 plates). 

By Walter Faxon, Ph. D. 

I>escription of Lucifer typus. (Studies from the Biological Laboratory, Vol. I, pt. 3, 
1879, pp.1; 1 plate.) Paper based on specimens forwarded to Professor Faxon from 
the Marine Laboratory. 

By £. M. Hartwell, A. M. 

The Legal Status of Anatomical Science. (Journal of Social Science, 1880). 

American Anatomy Acts ; six articles. (Boston Medical and Surgical Journal, 
1880). 

The Earliest English and American Medical Acts. (Boston Medical and Surgi- 
cal Journal, 1880). 

« also fee H. N. Martin, 

Bt WiLLLAic Lee, M. D. 

The Effect of Stimulation on an Excised Nerve. (New York Medical Record, 
1877, tp, 6). 



its Respiratory Centre of Stimulation of the Optic Lobes. (Journal ^ 
Physiology, \%1%; Studies from the Biological Laboratory, Vol.l,pt. 1,1879, pp. 40; \plaU), 

A self- feeding Chronograph Pen. (Studies from the Biological Laboratory, Vol.1, 
pt. 2, 1880, pp. 3; uHth utood cut). 

By Professor Martim and W. D. Booker, M. D. 

The Influence of Stimulation of the Midbrain upon the Respiratory 

Rhythm of the M ammal. (Journal of Physiology, 1878 ; Studies fiwn the Biohg- 
ical Laboratory, Vol. J, pt. 1, 1879, pp.7 ; 1 plate). 

By Profrssor Martin and E. M. Hartwell, A. M. 

On the Respiratory Function of the Internal Intercostal Muscles. 
(Journal of Physiology, 1879; Studies from the Biological Laboratory, Vol. I,pt. 2, 1880, 
pp. 4; \ plate). 

By Isaac Ott, M. D. 

Sweat>Centres. The Action of Muscarin and Atropin on them. * (Journal 
qf Physiology, 1878, pp. 3). 

Observations on the Spinal Cord. (Journal qf Physiology, 1S79; Studies from the 
Biological Laboratory, Vol. I, pt. 2, 1880. pp. 24 ; 2 plates). 

By H. J. Rice, S. B. 

Observations upon the Hatching, Variation, and Development of the 
Raritau River Smelt, Oamerus eperlanus. (Report qf Maryland Fish. Com- 
mission, 1878). 

Notes upon the Development of the Shad, Alosa sapidissima. (Report ^f 
Maryland Fish Commission, 1878). * 

Observations upon the Habits, Structure and Development of Amphioxus 

lanceolatUS. (American Naturalist, January, February, 1880, pp. 42; 2 plate$. 
Translated in Journal de Micrographie, Paris, 1880). 

By W. T. Sedgwick, Ph. B. 

The Influence of Quinine upon the Reflex-excitability of the Spinal Cord. 

(Journal qf Physiology, 1880, pp. 16). 

By Henry Sewall, Ph. D. 

Development and Regeneration of Gastric Glandular Epithelium during 

Foetal Life and after Birth. (Journal of Physiology, 1878 ; Studies from the 
Biological Laboratory, Vol. I,pt.l, 1879, pp. 14; 1 plate). 

On the effect of Two Succeeding Stimuli upon Muscular Contraction. 
(Journal of Physiology, 1879; btudieefrom the Biological Laboratory, VoL I,pt. 1, 1880, 
pp.27; i plate). 

By Christian Sihler, M. D. 

On the so-called Heat- Dyspnoea. (Journal qf Physiology, 1879; Studies from the 
Biological Laboratory, VuL I,pt. 2, 1880, pp. 12). 

Some Further Observations on Heat-Dyspnoea. (Journal of Physiology, 1880; 
Studies from the Biological Laboratory, VoL I,pt. 2, 1880, pp. 10). 

By p. R. Uhler. 

List of Animals observed at Fort Wool, Ya. (Studies from the Biological Labo- 
ratory, Vol. I,pt. 3, 1879, pp. 18). 

By N. B. Webster. 

Partial Lift of the Land Plants found at Fort Wool, Va. (Studies from the 
Biological Laboratory, Vol. I, pt. 3, 1879, pp. 2). 

By E. B. Wilson, Ph. B. 

Preliminary Abstract of Observations on the Early Stages of some Poly- 

chaetOUS Annelidcs. (Zodlogischer Ameiger, 1880, pp. 2). 

Notes on the Early Stages of some Polychaetous Annelides. (Amerioan 
Journal qf Science, 1880, pp. 2). 

The Metamorphosis of Actinotrocha. (American Association, Boston Meeting, 
1880; abstract in American Naturalist, 1880). 

The Early Stages of Benilla. (American Journal qfSeienoe, 1880, pp. 3; 1 ptaff). 



114 



JOHNS HOPKINS 



[No.9L 



LIST OF PERIODICALS. 



The foUowiag list contains an enumeration of the principal periodicals, devoted either wholly or partially to the publication of articles on biological 
topics, which are taken by the Library-of the Johns Hopkins University, the Library of the Peabody Institute, and by the Medical and Chirurgical Facultjof 
Maryland; a perusal of it will shew that nearly all important periodical biological literature is readily accessible to Baltimore students. 

The publications of learned societies are usually given under the name of the place where the meetings are held. The University Library is designated bj 
H. The Peabody Library is designated by P. The Medical Library is designated by M. A complete set is indicated by an asterisk ; as H*, P*. 



American assoc'n for the advancementof sci. : Proceedings. Salem, Ac. 

American entomological sitciety : Transactions. Philadelphia. 

American eniomologist. New York. 

American gynecological society : Transactions. Boston. 

American journal ol concholugy. Philadelphia. 

American journal of insanity. Utica. 

American journul of medical sciences. Philadelpnia. 

American journal of microscopy. New York. 

American journal of obstetrics. New York. 

American jour of science and arts (Silliman & Dana.) New Haven. 

American naturalist. Boston and Philadelphia 

American public health association: Reports. New York. 

Aanales des sciences naturelles : Botanique Paris. 

Zoologie et pal^ »ntologie. Paris. 
Annals and magazine of natural history. London. 
Ann^e scientifique: (Figuier;. Paris 
Annual record of science and industry. New York. 
Archiv itiranatomio und physiologic. (Brauneu.Reymond.) Leipzig. 
Archiv tUr die gesanunie physiologie. (PflUger.) Bonn. 
Archiv filr ex peri men telle pathologic. Leipzig. 
Archiv for mathematik og naturvidenskab. Kristiania. 
Archiv far mikroskopische anatomic, (dchultze.) Bonn. 
Archiv far naturget^chichte. Berlin. 
Archiv farohrenbeilkunde. Leipzig. 
Archiv far nphthalmoliigie (Graete ) Berlin. 
Archiv far patbologische anatomic. (Virchow.) Berlin. 
Archives de biulozie. Gand et Leipzig. 
Archives de physiologic normale. Paris. 
Archives de zoologie experiments le et g^n^rale. Paris. 
Archives of dermatology. New York. 
Archives of ophthalmology. New York. 
Archives of otoltjgy. New York. 
Archivio per le scienze mediche. Torino. 



H.P.» 

P.» 

H. 

H.» 

P. 
M. P.-^ 

M. 

M. 

M. 
H. P. 
H.P. 

P. 
H.P. 
H.P. 

P 

H 
H.P. 
H.P. 

H. 

H. 

H. 
H. P. 
H. P. 

H. 

H, 

H.* 

H.* 
H. P.* 
H. P.* 

M. 

M. 

M. 

H. 



H 



Berlin. Ednigliche akad. d. wissensch : Monatsberichte. H. P. 

Berliner klinische wochenschritt. M. 

Boston. Society of natural history : Memoirs. Journal. Proceedings. P. 

Boston medical and surgical journal. 

Botanical magazine. (Curtis ) London. 

Boianische zeitung. Leipzig. 

Brain. London. 

Brailhwaite'a retrospect. New York. 

British assoc'n for the advancement of sci. : Proceedings. London. 

Reports. London. 
British medical journal. London. 

Brussels. Academic royale (beige) des sciences: Bulletins. 

Memoires. 
Buffalo. Academy of science : Bulletin. 



M. 

P 
P. 
H. 
M. 

H. P. 
H.P. 

M. 
H.P 

P. 

P. 



P. 
P. 



California academy of natural science: Proceedings. Son Francisco. 
Cambridge (Mass.) Museum of comparative zoology : Bulletin. 

Illust'd catalogues. P. 
Canadian naturalist and quarterly journal of science. Montreal. P. 

Centralblatt fUr die medicinischen wissenschaiten. Berlin. M. H. 

Chicago. Academy of science: Transactions. P. 

Chicago medical journal and examiner. M. 

Chicago medical times. M. 

Cincinnati lancet and clinic. M. 

Connecticut academy of arts and sciences : Transactions. H. P.* 

Country practitioner. Beverly, N. J. M.* 

Deutsche akademie der naturforscher : Nova acta. 
Dublin. Royal Irish academy: Transactions. 
Dublin medical journal. 

Edinburgh. Royal society : Transactions. 
Edinburgh medical journal. 
Eutoinologische zeitung. Stettin. 

France. Government publications. 

Gdttingen. Kdnigliche gesellschaft der wissenschaften : Nachrichten. 

Gaillard's medical journal. New York. 

Gazette des bopitaux. 

Gazette hebdoiuadaire de medicine et de chirurgie. Paris. 

Great Britain and Ireland. Government publications. 

Half-yearly compendium of medical science. Philadelphia. 
Heidelberg. Uutersuch a. d. physiolog. institut. 

Independent practitioner. Baltimore. 
Index medicus. New York. 

Institut de France. Academic de sciences : Comptes rendus. 

Memoires. 



P.* 
P.* 
M. 

H.P. 
M. 



P.* 

P. 

H.P* 

M. 

M. 

M. 

P. 

M. 
H. 

M. 
M. H. 

H.P* 
P.* 



JahrbUcher fUr wissenschaftliche botanik. Leipzig. 
Jahresber. aber die fortsch. der anat und pbysiol. (Hofmann u. 
Schwalbe ) Leipzig. (Contin ofBericht Hensle-Meissncr.^ 
Jahresber. Uber die fortsch in d thier cbemie. 
Jahresber. uber die leistungen und fortscbritte in der anatomie and 

physiologic. (Virchow und Hirscb.) Berlin. 
Jahresber Uber die leistungen und forschritte in d. gosammt. medicin 
Jenaische zeitschrift far naturwissenschaU. 
Journal de I'anatomie et physiologie. Paris. 
Journal de zoologie. Pans. 

Journal of anatomy and physiology. Cambridge and London. 
Journal of conchology. London. 
Journal of mental science.' London. 
Journal of nervous and mental diseases. Chicago. 
Journal of physiology. • Cambridge and Baltimore. 
Kosmos. Leipzig. 

Lancet. London. M. 

Leonard's illustrated medical journal. Detroit. 
Leyden. Nederlandschedierkundige vereen : Tijdschrift. 
Liego: Society royale des sciences: Memoires. 
London. Anthropological institute: Journal. 

Chirurgicar society : Transactions 

Entomological society : Transactions. 

Ethnological society : Journal. 

Transactions. 

Guy's hospital reports. 

Liunean society : Journal. 

Proceedings. 
Transactions. 

Medico-chirurgical society : Transactions. 

New Sydenham society: Publications. 

Obstetrical society : Transactions. 

Pathological society: Transactions. 

Bay society : Publications. 

Royal society : Philosophical transactions. 
Proceedings 

St Bartholomew's hospital reports. 

Zoological society : Proceedings. 

Transactions. 
London medical record. 

Maryland. Medical and chirurgical faculty : Transactions. M 

Maryland medical journal. Baltimore. 

Medical advance. Cincinnati. 

Medical and surgical reporter. Philadelphia. 

Medical gazette. New York. 

Medical news and abstract. Philadelphia. 

Medical record. New York. 

Medical summary. Lansdale, Pa. 

Medical times and gazette. London. 

Milan. Reale istituto Lombardo di scienze • lettere: Rendiconti. 

Monthly microscopical journal. London. 

Morphologisches iahrbuch. Leipzig. 

Moscow. Societe imp^riale des naturalistes: Bulletin. 

Munich. Kdnigliche akademie der wissenschaften : 

Abhandlungen. Sitzungsberichte. 
Naples. Zoologische station : Fauna und flora des golfes v. Neapel. 
National board of health : Bulletins. Washington. 
Natura. Firenze. 
Nature. London. 
Naturalists' advertiser. Salem. 
New Orleans medical and surgical journal. 
New remedies. New York. 
New York. Academy of sciences : Annals. 

Anthropological institute: Journal. 
New York medical journal. 

Niederlandisches archiv iUr zo5logie. Leiden und Leipzig. 
Paris. Ecole normale sup^rieure: Annales. 

Institut de France. 

Mu^eum d'hist. nat. Archives, (now Nouvelles archives.) 

Soci^ie botanique de France: Bulletin. 

Socieie d'anthropologie : Bulletin. M6moires. 

Socidi^ entomologique de France: Annales. 

Sociei^ zoologique d'acclimatation : Bulletin. 
Philadelphia. Academy of natural sciences : Journal. 

Proceedings. 
Philadelphia medical times. 
Popular science monthly. New York. 
Po)>ular science review. London. 
Practitioner. London. 



H. 

H.» 
H. 

H. 
U. 
H. 
H. 
H. 
U. 
H. 
H. 
M. 
H.* 

II. 

H.P. 

M. 

II. 
H.P.' 

P.* 

M. 

Y^ 
P.* 
P.' 
?.• 

M P.* 
P.* 
P.* 
M. 
P.* 
M. 
M. 
?.• 
H. P.* 
H.F.* 
M. 
Y* 
P.* 
M. 

H.P. 

M. 

M. 

M. 

M. 

M. 

M. 

M. 
M.H. 

P. 

H. 

H. 

P.* 



P.* 

H. 
M. 
H 
H.P* 
P-* 
M*. 
M. 
P.* 
P. 
M. 
IL 

H. 

H.P.* 
P.* 
P. 
P* 
P.» 
T* 
P.* 

H.P.* 
M. 

H.P.' 
P.* 

M.IL 
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Quarterly joamal of microscopical sciooce. London. 
Qaarterly journal of science. London. 

Record of American entomology. Salem. 

Revue d^ cours scientifiques. Paris. 

Revue des sciences medicales en France. Paris. 

Revue des soci^tes savantes. Paris. 

Revue et magaain de zoologie. Paris. 

Rome. Reale accademia del Lincei : Atti. Transunti. 



H. P.» 
H. P.* 

P* 

H. 

If. 

P.* 

P* 

H. 



P.* 
M. 



P.» 
P.» 
P.* 



St. Louis. Academy of sciences : Transactions. 

St. Louis clinical record. 

St Petersburg. Academic imp^riale des sciences ; 

Bulletins. Melanges. Memoiras. 
Salem, (Mass.) Essex institute: Bulletin. Collections Proceedings. 

Peabody academy of sciences : Memoirs. 
Sammlung gemeinverat&nd. wissen. vortr&ge (Virchow u. Holtzen- 

dorff.) Berlin. IT.* P.» 

Sanitarian. New York. M- H. 

Schmidt's jabrbticher dergeaammton medisin. Leipzig. H. 

Science. New York. H. 

Science news. Salem, Mass. II.* 

San Francisco. California academy of natural science: Proceedings. P.* 
San Francisco western lancet. M. 

Southern clinic. Richmond. M. 

Stettin. Entomologischer verein : Zeitung. P. 



Therapeutic gazette. Detroit. 

Union m^dicale. Paris. 

United States. Government publications. 

Vienna. K. K. Akademie der wissenschalten: 

Denkscbriften. 
Sitzungsberichte. 
Zoolog. botanische gescllschaft. Verhandlungen. 
Virginia medical monthly. Richmond. 

Washington. Smithsonian institution: Contributions. 

Miscellaneous collections. 
Annual reports. 
United Atates (government publications. 
Wiener klinische woe bensch rift. 
Wi«»ner medicinische pre^se. 
WUrzburg. Botanische institut: Arbeiten. 

Zoulog-zootom. iustitut: Arbeiten. 

Zeitschrift fUr biologie. Mtinchen. 

Zeitschrift filr parasitenkunde. Jena. 

Zeilsi'hrift fUr physioloifiscbechemie. Strassburg. 

Zeitschrift fUr wissenschaftliche zoologie. Leipzig. 

Zoological record. London. 

Z'»ologischer anzeifi;er. (Carus.) Leipzig, 

Zurich. Soci^t^ helv^tique d. sci. naiurelles : M^raoircs. 
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THE JOURNAL OF PHYSIOLOGY. 

Edited by Dr. MICHAEL FOSTER, F. R. S., of Trinity College, Cambridge, England. 

With the cooperation in England of Prof. A. Gamgee, F. R. S., Owens College^ Manchester; Prof. W. 

Rutherford, F. R. S., Tlie University of Edinburgh; Prof. J. B. Sanderson, F. R. S., University 

College^ London. 
And in America of Prof. H. P. Bowditch, Harvard Medical School, Boston; Prof. 11. N. Martin, Johns 

Hopkins University^ Baltimore; Prof. H. C. Wood, University of Pennsylvania^ Philadelphia. 

This Journal, which is the only one in the English lanp^uage devoted solely to the publication of original physiological articles, will 
in future be published in America with the aid of the Johns Hopkins University. 

It is issued in numbers which appear not at rigidly fi.xed times but at intervals, varying from two to three months, determined by 
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PreKminary Courses of Instruction for those who intend, at a later day, 

to begin the study of Medicine. 

X. COLLEGIATE COURSE. 

To obtain the degree of Bachelor of Arts in the Johns Hopkins University, a student must, first, 
pass the matriculation examination, and secondly, pursue at least five courses of study, selected from 
those provided by the University, and pass satisfactory examinations in them. Of the five courses 
required, two must be what are known as " major courses," i. e. the examination test will call for so 
much knowledge as an ordinary student (commencing with the training implied by his passing the 
matriculation examination) could acquire in about two years' work; the other three courses demanded 
are " minor courses," requiring one year's fair work for their completion. On an average, about 
three years' study after matriculation will be necessary for graduation, but candidates unusually well 
prepared at the beginning or of more than common ability, may take the degree in less time ; while, 
on the other hand, those who so wish may extend their studies over a longer period. 

Among these collegiate courses leading to the B. A. degree is one especially recommended to those 
who intend hereafter to study Medicine. This is so planned as to give those students who follow it 
a liberal education equivalent to that affbrded by the other courses leading to the same degree. The prin- 
cipal studies in this course are Physics, Chemistry, and Biology, since it is especially desirable that this 
class of students should enjoy the resources for scientific instruction to be found in an endowed uni- 
versity with well equipped laboratories. Below is a summary of the complete course; the order 
in which the studies are there allotted, definite ones to each year, is that which is recommended, and 
which will usually be insisted upon, by the University authorities. 

Graduates of a college in good repute are admitted to the course without any entrance exami- 
nation, and may devote their attention especially to the scientific subjects. 



Matriculation. 

The examinatioDs for matriculation take place twice yearly, at 
the beginning of Jane, and in the latter part of September. 

Informal preliminary examinatiotis may be held from time to 
time, by mutual agreement between the candidates and the exam- 
ioers, for the purpose of ascertaining whether a student should be 
encouraged to present himself for the matriculation examination, 
and of giving him counsel as to the progress of his studies. To 
persons at a distance blank forms of application will be forwarded, 
upon the return of which, properly filled out, the candidates will 
be advised as to the expediency of their coming to Baltimore. 

The special requirements for matriculation are as follows : 

Latin* Grammar, Prosody and Oomposition ; Cossar^ 5 books ; Ovid^ 
2600 ▼erses (600 elegiac) ; Virgil, ^neid, 6 books, and Eclogues ; Cicero, 
7 orations ; Livy, I book ; Hortiee, Odes, 2 books. 

Q-t'eek. Grammar, Prosody and Composition ; Xenophon, Anabasis, 
4 books ; Homer, Iliad, 4 books ; Herodotus, 1 book ; any one drama. 

The accurate reading at sight of passages previously unseen may render 
nnneceasary the exammation in the hooks above specified. 

3iathein4itlCM* Arithmetic, including the Metric System ; Algebra, 
Todhunter, 88 chapters; Oeometry, plane and solid, Chauvenet; Plan^ 
Trigonometry, Chauvenet, 8 chapters ; Analytic Oeometry, Straight Line 
and Circle in rectangular coordinates, Salmon (Conic Sections) or Howison. 

The subjects named, in both Mathematics and Language, merely indi- 
cate the range of the examination Equivalents are accepted. 

Gertnan and French. Candidates who intend to graduate through 
this course may offer French and German instead of Greek. They will 
be expected to display a knowledge of the elements of the grammar of 
those languages, and to translate at sight passages of ordinary French 
and German prose. 

Bingiitth. All candidates for admission will be expected to satisfy 
the authorities that, in addition to the studies in Mathematics and Lan- 
guage required for admission, they have been well trained in the ordinary 
English branches, including the use of the English Language, Geography, 
and the History of the United States. 

IfiUuriU Science. Each candidate for admission must offer for ex- 
amination some branch of Natural Science. Physical Geography is 
recommended as within the reach of all. An elementary acquaintance 
with Botany ,'^ology, or Natural Philosophy will be accepted as a sub- 
stitute. 



1. Physics. 

2. Chemistry. 



Summary of the Course. 

First Yearns Studies, 

3. German.* 

4. Drawing. 

Second Yearns Studies. 



1. Chemistry. 3. French.* 

2. General Biology (Elements of Botany, Zoology, and Embry 

ology). 

Third Yearns Studies. 

1. Comparative Anatomy. 2 Physiology. 

3. Any one of the minor courses for the B. A. degree. Mathe- 

matics, Logic and Psychology, and the English Language 
and Literature, are especially recommended to students il 
they have not already taken those subjects as substitutes for 
a mioor course in French or German. 



Additional Studies. 

Besides the regular work in recitation -room or laboratory, stu- 
dents have the opportunity of attending in the University a large 
number of lectures on literary and scientific subjects. While at- 
tendance on these will not always be required, and the results of 
listening to them will not necessarily be scrutinized by examina- 
tion, it is believed that they will furnish to the earnest student, 
while his time and care are chiefly given to the prosecution of his 
strictly collegiate work, a valuable opportunity for enlarging his 
general culture. 



* Candidates who have shown at the matriculation exirainatlon that they can read 
ordinary French or German prooe.may sabstitute lor thotte aubjecu any of the remaining 
minor courses leading to the B. A. degree. 
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coarse sach as is requisite for attaining the B. A. degree, are 
of considerable importance. It practically extends the time 
occapied in medical studies, and gives the student a sound, if 
elementary, scientific education as a basis for his technical studies. 
Physiology in a medical school is, of necessity, nearly always 
" Human Physiology," which the experience of late years has 
taught us is as unscientific, studied by itself, as the so-called 
"Physiological Chemistry." Medical Physiology should be taught 
on a broader basis of General Physiology, as Medical Chemistry 
on a previously acquired knowledge of General Chemistry ; it is 
only then that the practical applications of physiological facts, 
which form the proper field of instruction in a medical school, 
are likely to be fully appreciated or intelligently retained. 



Classes ftpr School Tetuahers, and Demonstra' 

tions to Medical Students. 

Efforts have also been made to extend instruction to persons 
who could not derive immediate benefit from the UniverRity work 
unless special arrangements were devised for them. In 18Y7, Pro- 
fessor Martin conducted a class for the Instruction in Physiology 
of School Teachers. The class met on twenty successive Satur- 
days from 10 A. M. to 2 P. M. Each meeting commenced with 
a lecture on the topic of the day's work, and the class then 
adjourned to the Laboratory for practical study. A syllabus of 
directions for practical work was drawn up and printed, and an 
attempt was made to give those attending a fair practical ac- 
quaintance with Physiological Anatomy and with Histology, and 
also to show them how to perform such physiological experiments 
as are suitable for demonstration in schools ; a number of other 
facts in Physiology were demonstrated with the hope of giving 
a surer basis for intelligent instruction by the members of the 
class. 

In 18*78, Dr. Brooks conducted a similar "Teachers' Class" in 
Zodlogy, the members of which dissected under his supervision a 
number of typical Invertebrates; a printed syllabus of directions 
for dissecting the various animals studied was also drawn up for 
the use of this class. 



In 1878-79 and 1879-80, Professor Martin conducted two 
series of twenty demonstrations in Animal Physiology before a 
class of students from the medical schools of the city, several 
physicians also attending; in these all the fundamental physio- 
logical experiments were shewn. 

Fellowships. 

Of the twenty Fellowships of the University, each yielding five 
hundred dollars annually, and awarded among graduates engaged 
in advanced study or in research, three are commonly held bj 
biological students. A special announcement on this subject is 
made by the University. 

Societies. 

The Scientific Association of the University meets monthly and 
gives an opportunity for the discussion of recent scientific dis- 
coveries, and also for the presentation of results of the researches 
of members of the University. An abstract of the proceedings 
of the Association is published in the "University Circulars," 
which are issued at short intervals during the academic year, and 
give those engaged in original work an opportunity to secure 
priority for their discoveries while awaiting an opportunity to 
publish their researches in more detail. 

Periodical biolo^rical literatare is so extensive that the need of 
some systematic division of the labor of keeping abreast with it 
early made itself felt. To assist in this task a Journal Club has 
been organized, its members being the instructors and graduate 
students of the biological department of the University. The 
current journals are parcelled out among the members, who 
in turn report at the weekly meetings, the instructors exer- 
cising a general direction as to which articles shall be fully re- 
ported and discussed and which more cursorily mentioned. A 
general acquaintance with biological advances, as published in 
various languages, is thus made possible to all the members, and 
those working at special topics learn where anything likely to be 
of importance to them is to be found, without the necessity of 
undertaking the somewhat laborious task of themselves looking 
over all the periodicals and the transactions of scientific bodies. 



SCHEDULE OP THE BIOLOGICAL INSTRUCTION FOR UNDERGRADUATES. 

The regular courses in Biology for undergraduates have hitherto varied somewhat from year to year as the needs of students ba?e 
become more manifest or the staff has been increased. As now organized the courses given annually are as follows; no gresl 
departure from this scheme may be expected in future, except as additions may be made on the appointment of teachers in subjects 
not yet represented. 



mrst Yearns Studies. 

1. Oeneral Biology. Professor Martin. Thrice weekly, 
from the commencement of the academic year to the end of 
March. 

2. Embryology. Professor Martin. Thrice weekly, from 
the commencement of April to the close of the academic year. 

3. Human and Comparative Osteology. Dr. Brooks. Thrice 
weekly, from the beginning of October to the end of April. 



Second Year's Studies. 

4. Animal Physiology and Histology; Elementary Class. 
Professor Martin. Thrice weekly during the academic year. 

In future Dr. Skwall will take charge of this class. 

5. Zodlogy and Comparative Anatomy. Dr. Brooks. Thrice 
weekly during the first six months of the academic year. 

The Laboratory is open daily for practical instruction in connec- 
tion with the above courses of lectures and recitations. 
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COURSES OF LECTURES, 1876-81. 

The following list contains the titles of all the formal courses of lectures which have been given in connection with the Biological 
Department up to the close of the past year. As will be seen many of the courses were annually repeated, as they formed a part 
of the regular undergraduate instruction ; other more advanced lectures were given on varied topics from time to time as the needs 
of graduate students made it desirable, but most of the graduate instruction, being necessarily adapted to individuals engaged 
in special advanced work in some one limited direction, is given by means of daily counsel and by informal intercourse and dis* 
cussion with the Instructors. In all cases, except the courses indicated as public lectures, the lectures are supplemented by daily, 
systematic, practical laboratory study, the lectures themselves being mainly designed to direct the reading and thought of the 
student, and to point out to him what are the important facts which he should verify for himself. The special topics of the more 
advanced lectures vary from year to year, but their general scope and range may be gathered from the list here given, and may 
be expected rather to be increased than diminished in future. 



1870-77. 

1. Animal Physiology, Propbssor Martin. Twice weekly, 
from October to April. 

This course was designed mainly for physicians and others who had 
a1n;ady a general acquaintance with Human Physiology. The points to 
which main attention was given were, accordingly, recent physiological 
advances, as the vasodilator nerves, the physiology of secretion, the 
localisation of cerebral functions, etc. 

2. The Theories of Biology, Dr. Brooks. Sixteen public 
lectures, commencing January 4. 

This course was intended to afford an educated audience the opportunity 
of hearing a critical discussion of such topics as the Origin of Species, 
I>arwin'a theory of Pangenesis, Instinct in Animals, etc. 

3. The Anatomy of Invertebrate Animals. Dr. Brooks. 
Thrice weekly, from January to the end of the academic year. 

In this course, designed to meet the needs of graduate students, the 
affinities of the groups of Invortcbrata, as indicated by their develop- 
mental history, were mainly considered. Those attending the lectures 
were presumed to have a fair knowledge of the anatomy of adult animal 
forms. 

4. General Biology, Professor Martin and Dr. Brooks. 
Thrice weekly, during April and May, 1877. 

In this course the structure and physiology of a unicellular fungtis, 
greenplant, and animal were studied ; and then several of the higher 
Fungi, Cryptogams, and Flowering Plants, and a typical Infusorian 
C(Bienterate, Annulate, Mollusc, and Vertebrate. The course was in- 
tended as an introduction to biology for those who had in earlier parts of 
the session gained some knowledge of physics and chemistry. 

6. The Development of the Chick. Professor Martin. 
Ten lectures, May, 1877. 

In this course, designed for advanced students, the embryology of the 
bird was considered in reference to general vertebrate morphology. 



1877-78. 

• 6. Animal Physiology and Histology. Professor Martin. 
Thrice weekly, from early in October to the end of March. 

This course, planned for undergraduate students, was adapted to the 
requirements of those who had already learnt the rudiments of Animal 
Anatomy and Histology the previous year, (see course 4), and also how to 
use a microscope and to dissect. 

7. Comparative Anatomy and Zoology. Dr. Brooks. Thrice 
weekly, from the beginning of October to the end of March. 

This course, like the preceding, was mainly designed for students who 
bad followed the instruction in General Biology during the preceding 
miademic year. 

8. The Senses and the Brain, and their relation to Thought. 
Frofsssob William James, of Harvard University. Ten poblic 
lectures. 



9. Elementary Biology. Professor Martin. Four times 
weekly, in April and May. 

This course was a repetition of course 4. 

10. Aninxal Embryology , with a special study of the develop- 
ment of the chick. Dr. Brooks. Eight lectures, in May. 

This covered the same ground us course 5, above. 

11. Instruction in Physiology for School Teachers, Pro- 
fessor Martin. Twenty lectures, with laboratory work, on Sat- 
urdays from 10 A. M. to 2 P. M, commencing October 13. 

In this cour.'te the fundamental points of gross and microscopic struc- 
ture, and the functions o\ the more important organs and mechanisms of 
the mammalian body were studied. 

12. Chesapeake Zoological Laboratory, session of 1878. Da. 
Brooks, Director in immediate charge. Open at Fort Wool, Ya., 
from Juue 15 until the middle of August. 

13. The Structure and Development of Bone and Tooth, with 
special reference to the cellular pathology Dr. Christian Sih- 
LER, Fellow of the University. Six public lectures, designed for 
Physicians and Dentists, April, 1878. 

1878 79. 

14. General Biology. Professor Martin. Twenty lectures, 
delivered in common to a general audience and to students com- 
mencing their biological studies. Four times weekly, commencing 
September 26. 

The ground covered was practically the same as in course 4. 

15. Animal Morphology. Dr. Brooks. Twice weekly, from 
October 1 to April 8. 

This course, delivered to advanced students, was devoted to the 
Vertebrata. 

16. Zoology and Comparative Anatomy. Dr. Brooks. 
Twice weekly, from November 4 until the end of April. 

This course was designed to meet the needs of undergraduates who had 
successfully passed through the instruction in General Biology (course 
14 above) and who desired especially to study Animal Morphology. 

17. Animal Physiology and Histology, mainly with reference 
to the Human Body. Professor Martin. Twice weekly, from 
November 5 to the end of the academic year. 

A course for undergraduates, who, whether intending subsequently to 
become medical students or not, after taking the introductory course 14, 
wished especially to study Animal Physiology. 

18. Human Osteology, Dr. Brooks. Twice weekly, from 
November 12 to the end of April. 

This course was designed for undergraduates as an introduction to Ver- 
tebrate Morphology, the human skeleton being selected as a starting point, 
as that from which the general terminology of Vertebrate Osteology has 
been adopted, and also as the most accurately known of all Vertebrate 
skeletons. 
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swamps of brackish and fresh water furnished still other condi- 
tions and forms of life. As the town is situated at the point 
where Qore Sound connects Pamlico Sound with Bogne Sound, a 
large sheet of landlocked water was within easy reach, and this 
furnished a collecting and dredging ground abounding in Corals, 
Gorgonidse, Ascidians, Star Fishes, Sea Urchins, Ophiurids, and 
still another set of Molluscs and Crustacea. 

The stone breakwaters at Fort Macon and the wharves at More- 
head City and Beaufort afford a proper habitat for sedentary 
animals, and yielded a rich supply of Hydroids, Corals, Ascidians, 
Sea Anemones, Sponges, Cirrhipeds, &c. The ocean beach, within 
a short distance of the town, furnished still another fauna; and a 
good locality for ocean dredging could be reached by a sail of 
three miles from the laboratory. 

The greatest attraction of the locality is the richness of its 
pelagic fauna. The Gulf Stream is constantly sweeping oceanic 
animals along the North Carolina coast, and as the tide flows 
through Beaufort Inlet to the Sounds these floating animals are 
carried with it. Such oceanic animals as Porpita and Physalia 
were frequently thrown, uninjured and in perfect health, upon the 
beach within twenty feet of the laboratory. 

These attractions, together with the mild and uniform oceanic 
climate which enables the student to work with perfect comfort 
during the hottest months of summer, fully justified the selection 
of this locality. 

During the summer the following abstracts of the more import- 
ant results of the season's work were published in this country 
and in Germany, and more detailed accounts are now in 
preparation. 

The Development of the Cephalopoda and the Homology of the 
Ce])hnlopod Foot, by W. K. Brooks. American Journal of Science, 

The Development of Annelids, by E. B. Wilson. American Journal 
of Science 

The Khythmical Nature of Segmentation, by W. K. Brooks. Ameri- 
can Journal of Science, 

The Origin of the Metamorphosis of Actinotrocha, by E. B. Wilson. 
American Association^ Boston meeting. 



Notes on the MedusaB of Beaufort, by W. K. Brooks.* American Asto- 
ciation, Boston meeting. 

Budding in free Mcdu^se, by W. K. Brooks. American Naturalist, 

Dorelopment of Marino Polychaetous Annelids, by E. B. "Wilson. 
Zooiogiscfier Ameiger^ Leipzig. 

Embryolojnry and Metamorphosis of Lucifer, by W. K. Brooks. Zodl(h 
gischer Anzeig^r. 

The Early Stages of Renilla, by E. B. Wilson, Zoologischer Ameiger. 



Anfiouncetnent for the Seasion^of 1881. 

The fourth session of the laboratory will commence at Beaufort, 
May 2, and will continue until the end of August. Dr. W. K. 
Brooks, Associate in Biology and Assistant Professor of Com- 
parative Anatomy, will be in immediate charge as Director. 

The laboratory is provided with a steam launch ; small boats, 
nets, dredges, aquaria, microscopes, reagents, and a small reference 
library are also supplied by the University. For their use, those 
admitted to the Laboratory will be charged a fee of $ 25. 

The Marine Laboratory is designed for advanced students and 
for those qualified to carry on original investigation. Members of 
this University will have the first claim to accommodation, bat a 
few other naturalists can probably be also received. Persona 
desiring to join the party are requested to send applications to Dr. 
H. Newell Martin, Professor of Biology, and, if not holding pub- 
lic positions which indicate the possession of an adequate knov- 
ledge of Zoology, to supplement the application by such a state- 
nient as to previous work or training as will make it possible to 
decide whether the applicant is qualified to profit by the opporto- 
nities offered. Suitable candidates will be accepted so far as tbe 
accomodations of tbe Laboratory permit, and tickets of admission 
will be issued on payment of the fee to the Treasurer of the Uni- 
versity in Baltimore. No definite courses *of instractioD will be 
given, as the persons received will be presumed to have sufficient 
knowledge to carry on their studies without each aid ; Dr. 
Brooks will, however, exercise a general supervision, and control 
and direct the daily work of the Laboratory. 



ELEMENTARY SEASIDE SCHOOL. 

Announcement for 1881. 



I 



During about six weeks of the coming summer, commencing 
early in July, there will be an elementary class in Marine Zoology in 
connection with the station at Beaufort; daily lectures will be given 
and arrangements made for systematic work in the laboratory. 
On every day when the weather is favorable there will be a dredg- 
ing or collecting expedition, in which part of the elementary 
class will be allowed to join. 

The Director of the Chesapeake Zoological Laboratory for 
advanced students will exercise personal supervision of the work 
of the elementary class, and will give a course of lectures on 
General Zodlogy, but the students will be under the more imme- 
diate guidance of Dr. S. P. Clarke, formerly Fellow of the Uni- 
versity and subsequently Assistant in Biology, who will lecture 
daily upon the structure and habits of marine animals, and will 
superintend the work in the laboratory. 

Applicants for admission to the elementary class will be re- 
quired to satisfy Professor Martin, by examination or otherwise, 
that they are qualified for admission into the Biological Depart- 
ment of the University, and they will be required to attend the 



whole course, and to devote themselves to study, although, bearing 
in mind that most of the students will probably have just finished 
a year's collegiate study elsewhere, the work in the laboratory 
will be so arranged as to leave abundant time for out-door life, 
and for the enjoyment of fishing, boating, and bathing. 

The fee for instruction and for the use of apparatus and of 
specimens for laboratory work will be $25 for the coarse of five 
weeks, payable to the Treasurer of the University in Baltimore; 
and his receipt will serve as a ticket of admission to the class at 
the laboratory. 

Should any of the members of this class be found qualified for 
special work in the laboratory for advanced students they will be 
allowed to study there during the rest of the season without extra 
charge. 

Board and lodging can be obtained in the town of Beaufort, 
within a short distance of the laboratory, for from $20 to $30 a 
month. The diversified fauna of this locality, together with itfl 
mild and uniform climate, renders it a desirable place for stndj 
during the hot months of summer. 
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LIST OF BIOLOGICAL PAPERS, 



Published by Members of the XJ n i v o r s i t y. 

September f 1876, to Deceniber, 1880. 

Only articles published during the connection of the author with the Biological Department or based on work carried on in it are here included. 

Bt Professor Martin. 

The Normal Respiratory Movements of the Frog and the Influence upon 



Bt I. £. Atkinson, M. D. 

The Botanical Relations of Tricophyton Tonsurans. {Sew York Medical 
Journal^ Dteember^ 1878; Studies from the Biotofficat Laboratory, Vol. I,pt. 1, 1879, pp. 15). 



By W. D. Booker, M. D. See H, N, Martin, 

m 

By W. K. Brooks, Ph. D. 

A Remarkable Life-History. (American Naturalist, November, iS16, pp. 16). 

A Provisional Hypothesis of Pangenesis. {American Naturalist, March, 1877. 
pp. 4). 

Parthenogenesis in Vertebrates and Molluscs. {American Naturalist, October, 
1877, pp. 2). 

Preliminary Observations upon the Development of the Marine Proso- 

branchiate Gasteropods. (Studies from the Biotogieal Laboratory, Vol. I, pt. 1, 
1879, pp. 22; 1 ptaU). 

The Development of Lingula and the Systematic Position of the Bran- 
ch iopod a. (Studies from the Bioloffieal Laboratory, Vol. J, pt. 3, 1 879, pp. 78 ; 6 plates). 

The Larval Stages of Squilla Empusa. (Studies from the Biological Laboratory, 
Voi:i,pt. 3, 1879, pp. 28; 5 plates). 

Observations upon the Early Stages in the Development of the Fresh 

Water Pulmonates. (StudiesfromtheBiotoifical Laboratory, Vol. I,pt.2,1880,pp. 32; 
4 plates). 

The Development of the Digestive Tract in Molluscs. (Proceedings, Boston 
Society qf Natural History, 1879, Vol XX, pp. 4.) 

Abstract of Observations on the Development of the American Oyster. 
(Zo6loffischer Anseiger, 1S79, pp. 2). 

The Artificial Fertilization of Oyster Eggs and the Propagation of the 
American Oyster. (American Journal qf Science, 1880, pp. 3). 

The Development of the American Oyster. (Report qfthe Maryland Fish Cbm- 
mission, 1880 ; Studies from the Biological Laboratory, Vol. I,pt. 4, 1880, f>p. 101 ; 10 plates). 

The Acquisition and Loss of a Food Yolk in Molluscan Eggs. (Studies from 
the Biological Laboratory, Vol. J,pt. 4, 1880, pp. 10; 1 plaU), 

The Development of the Cephalopoda and the Homology of the Cephalo- 

pod Foot. (American Journal of Science, 1880, pp. 3). 
The Rhythmical Character of Segmentation. (American Journal of Science, 1880). 
Budding in Free Medusae. (American Naturalist, 1880). 
Embryology and Metamorphosis of Lucifer. (2MiogUcher Ameiger, 1880, pp. S). 

\ The Early Stages of the Squid. (Memorial Volume, Boston Society of Natural HU- 
\. tory, 1880, pp. 20; 4 plates). 

Mir 8. F. Clarke, Ph. D. 

Hjdroids of Alaska. (Academy of Natural Sciences, Philadelphia, 1876; Smithsonian 
JnsHtution, 1876). 

Hydroids of the Gulf Stream and Gulf of Mexico. (Bulletin of the Museum of 
Comparative Zodlogy, Cambridge, Mau., 1879). 

I>evelopment of Amblystoma punctatum. Baird. (Studies from the Biological 
LaboraUtry, Vol. I,pt. 2, 1880, pp. 21 ; 4 plates). 

Bt Walter Faxon, Ph. D. 

I>eacription of Lucifer typus. (Studies from^ the Biological Laboratory, Vol. I, pt. 8, 
1879, pp.1; 1 plate.) Paper based on specimens forwarded to Professor Faxon from 
the Marine Laboratory. 

Bt E. M. Hartvtell, a. M. 

The Legal Status of Anatomical Science. (Journal of Social Science, 1880). 

American Anatomy Acts ; six articles. (Boston Medical and Surgical Journal, 
1880). 

The Earliest English and American Medical Acts. (Boston Medical and Surgi- 
cal Journal, 1880). 

■■. also fee H. N. Martin, 

Bt William Lbb, M. D. 

The Effect of Stimulation on an Excised Nerve. (New York Medical Record, 
1877, pp, 6). 



its Respiratory Centre of Stimulation of the Optic Lobes. (Journal qf 
Physiology, 1878 ; Studies from the Biological Laboratory, Vol. J, pt. 1, 1879, pp. 40 ; 1 plate). 

A self- feeding Chronograph Pen. (Studies from the Biological Laboratory, Vol.1, 
pt. 2, 1880, pp. 8; with wood cut). 

By Professor Martin and W. D. Booker, M. D. 

The Influence of Stimulation of the Midbrain upon the Respiratory 

Rhythm of the M ammal. (Journal qf Physiology, 1878 ; Studies from the Biohg- 
ical Laboratory, Vol. J, pt. 1, 1879, pp.7 ; 1 plate). 

Bt Profrssor Martin and E. M. Hartwell, A. M. 

On the Respiratory Function of the Internal Intercostal Muscles. 
(Journal of Physiology, 1879; Studies from the Biological Laboratory, VoL I,pt. 2, 1880, 
pp.4; IpUUe). 

By Isaac Ott, M. D. 

Sweat-Centres. The Action of Muscarin and Atropin on them. • (Joumai 

of Physiology, 1878, pp. 3). 

Observations on the Spinal Cord. (Journal qf Physiology, 1$79, Studies from the 
Biological Laboratory, VoL I,pt. 2, 1880, pp. 24 ; 2 plates). 

By H. J. Rice, S. B. 

Observations upon the Hatching, Variation, and Development of the 

Raritnu River Smelt, Osmerus eperlanus. (Report qf Maryland /tcA.Omi- 
misHon, 1878). 

Notes upon the Development of the Shad, Alosa sapidissima. (Report qf 
Maryland Fish Cbmmission, 1878). 

Observations upon the Habits, Structure and Development of Amphioxus 

laiiCCOlatUS. (American Naturalist, January. February, 1880, pp. 42; 2 plates. 
Translated in Joumai de Micrographie, Paris, 1880). 

By W. T. Sedgwick, Ph. B. 

The Influence of Quinine upon the Reflex-excitability of the Spinal Cord. 

(Journal qf Physiology, 1880,;;^. 16). 

By Henry Sewall, Ph. D. 

Development and Regeneration of Gastric Glandular Epithelium during 

Foetal Life and after Birth. (Journal qf Physiology, \%n; Studies from the 
Biological Laboratory, Vol. I,pt. 1, 1879, pp. 14; 1 plate). 

On the efl^ect of Two Succeeding Stimuli upon Muscular Contraction. 
(Journal of Physiology, 1879; titudiesfrom the Biological Laboratory, VoL /,pf. 1, 1880, 
pp.21; \ plate). 

By Christian Sihler, M. D. 

On the so-;called Heat- Dyspnoea. (Journal of Physiology, 1879; Studies from ih» 
Biological Laboratory, Vol. I,pt. 2, 1880, pp. 12). 

Some Further Observations on Heat-Dyspnoea. (Journal qf Physiology, 1S80; 
Studies from the Biological Laboratory, VoL I,pt. 2, 1880, pp. 10). 

By p. R. Uhler. 

List of Animals observed at Fort Wool, Va. (Studies from the Biological Labo- 
ratory, Vol. I,pt. 3, 1879, pp. 18). 

By N. B. Webster. 

Partial Lift of the Land Plants found at Fort Wool, Va. (Studies from the 
Biological Laboratory, Vol. I, pf. 3, 1879, pp. 2). 

By K. B. Wilson, Ph. B. 

Preliminary Abstract of Observations on the Early Stages of some Poly- 

chaetous Annelides. (Zodlogischer Ameiger, 1880. pp. 2). 

Notes on the Early Stages of some Polychaetous Annelides. (American 
Journal qf Science, 1880, pp. 2). 

The Metamorphosis of Actinotrocha. (American Association, Boston Meeting, 
1880; abstract in American Naturalist, 1880). 

The Early Stages of Eenilla. (Ameriean Journal of Science, 1880, pp. 3; 1 ptaff). 
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LIST OF PERIODICALS. 



The following list contains an enumeration of the principal periodicals, devoted either wholly or partially to the publication of articles on biological 
topics, which are taken hy the Library-of the Johns Hopkins Universitj, the Library of the Peabody Institute, and by the Medical and Chirurgical Faculty of 
Maryland; a perusal of it will shew that nearly all important periodical biological literature is readily accessible to BaUimore students. 

The publications of learned societies are usually given under the name of the place where the meetings are held. The University Library is designated by 
H. The Peabody Library is designated by P. The Medical Library is designated by M. A complete set is indicated by an asterisk ; as H% P*. 



American assoc'n for the advancementof sci. : Proceedings. Salem, kc. 

American entomological 8«>oiety : Transactions. Philadelphia. 

American entomologist. New York. 

American gynecological society : Transactions. Boston. 

American journal ol concbolugy. Philadelphia. 

American journal of insanity. Utica. 

American journul of medical sciences. Philadelpnia. 

American journal of microscopy. New York. 

American journal of obstetrics. New York. 

American jour of science and arts (Silliman k Dana.) New Haven. 

American naturalist. Boston and Philadelphia 

American public health association: Reports. New York. 

Annales des sciences naturelles: Botanique Paris. 

Zoologie et pale tutologie. Paris. 
Annals and magazine of natural history. London. 
Ann^e scientifique: (Figuier). Paris 
Annual record of science and industry. New York. 
Archiv lar anatomic und physiologic. (Brauneu.Reymond.) Leipsig. 
Archiv tUr die gesammie physiologic. (Pfiuger.) Bonn. 
Archiv fUr experimentelle pathologic. Leipzii;. 
Archiv for mathematik og naturvidenskab. Kristiania. 
Archiv fUr mikroskopische anatomic, (dchultze.) Bonn. 
Archiv fUr naturge:^chichte. Berlin. 
Archiv filrohrenbeilkunde. Leipzig. 
Archiv far ophthalmologie (Gra?le ) Berlin. 
Archiv far pathologische anatomic. (Virchow.) Berlin. 
Archives de biologic. Gand et Leipzig. 
Archives de physiologic normale. Paris. 
Archives de zoohigie exp^rimentale et g^n^rale. Paris. 
Archives of dermatology. New York. 
Archives of ophthalmology. New York. 
Archives of otology. New York. 
Archivio per le scienze mediche. Torino. 



H.P.* 

P.* 

H. 

H.» 

P. 
M. P." 

M. 

M. 

M. 
H.P. 
H . P.* 

P.* 
H.P* 
H. P.» 

P« 

H* 
H. P.* 
U. P.* 

H.* 

H. 

H.* 
H. P.* 
H. P.* 

H. 

H. 

H.' 

H.» 
H. P.* 
H. P.* 

M. 

M. 

M. 

H. 



Berlin. Kdnigliche akad. d. wissensch : Monatsberichte. 

Berliuer kliniscbe wochenschritt. 

Bi>ston. Society of natural history : Memoirs. Journal. Proceedings 

Boston medical and surgical journal. 

Botanical magazine. (Curtis ) London. 

Botanische zeitung. Leipzig. 

Brain. London. 

Brailhwaite's retrospect. New York. 

British assoc'n for tne advancement of sci. : Proceedings. London. 

Reports. London. 
British medical journal. London. 

Brussels. Academic roy ale (beige) des sciences: Bulletins. 

Memoires. 
Buffalo. Academy of science : Bulletin. 



H 



H. P.* 
M. 
P.* 
M. 
P» 
P.* 
H.* 
M. 

H. P.» 

H. P.* 
M. 

H, P» 
P.* 
P.» 



California academy of natural science: Proceedings. San Francisco. P.* 
Cambridge (Mass.) Museum of comparative zodlogy : Bulletin. P.* 

Illust'd catalogues. P.* 
Canadian naturalist and quarterly journal of science. Montreal. P.* 

Centralblatt lilr die mediciniacheu wissenschaften. Berlin. M. H. 

Chicago. Academy of science: Transactions. P. 

Chicago medical journal and examiner. M. 

Chicago medical times. M. 

Cincinnati lancet and clinic. M. 

Connecticut academy of arts and sciences : Transactions. H. P.* 

Country practitioner. Beverly, N. J. M.* 



Deutsche akademie der naturforscher : Nova acta. 
Dublin. Royal Irish academy: Transactions. 
Dublin medical journal. 

Edinburgh. Royal society : Transactions. 
Edinburgh medical journal. 
Eutoinologische zeitung. Stettin. 

France. Government publications. 

Gdttingen. Ednigliche gesellschaft der wissenschaften : Nachrichten. 

Oaillard's medical journal. New York. 

Gazette des hopitaux. 

Gazette hebdomadaire de medicine et de chirurgie. Paris. 

Great Britain and Ireland. Government publications. 

Half-yearly compendium of medical science. Philadelphia. 
Heidelberg. Uutersuch a. d. physiolog. institut. 

Inde(>endent practitioner. Baltimore. 
Index medicus. New York. 

Institut de France. Academic de sciences : Comptes rendus. 

Memoires. 



P.* 
P.» 
M. 

H.P. 
M. 

P.* 



P. 

H.P* 

M. 

M. 

M. 

P. 

M. 
H. 

M. 
M. IL 
H.P.* 

P.* 



JahrbUcher fUr wissenschaftliche botanik. Leipzig. 
Jahresber. ilber die fortsch. der anat uud physiol. (Hofmann u. 
Schwalbe ) Leipzig. (Contin- of Bericht HensleMeissncr.^ 
Jahresber. Uber die ffirtacn in d thier cbemie. 
Jahresber. uber die leistungen und fortschritte in der anatomie nnd 

physiologic. (Virchow und Hirscb.) Berlin. 
Jahresber Uber die leistungen und forschritte in d. goaammt. medicin. 
Jenaiscbe zeitschrift fUr naturwissenschatt 
Journul de I'anatomie et physiologic. Paris. 
Journal de zoologie. Pans. 

Journal of anatomy and physiology. Cambridge and London. 
Journal of conchology. London. 
Journal of mental science.' London. 
Journal of nervous and mental diseases. Chicago. 
Journal of physiology. • Cambridge and Baltimore. 
Kosaios. Leipzig. 

Lancet. London. M. H. 

Leonard's illustrated medical journal. Detroit. 
Leyden. Nederlandechedierkundige vereen : Tijdsohrift. 
Liego : Society royale des sciences : Memoires. H. 

London. Anthropological institute: Journal. 

Chirurgical society : Transacti«ins 

Entomological society: Transactions. 

Ethnological society : Journal. 

Transactions. 

Guy's hospital reports. 

Li unean society : Jt>urnal. M 

Proceedings. 
Transactions. 

Medico-chirurgical society : Transactions. 

New Sydenham society: Publications. 

Obstetrical society : Transactions. 

Pathological society: Transactions. 

Ray society : Publications. 

Royal society : Philosophical transactions. H. 

Proceedings H 

St Bartholomew's hospital reports. 

Zodlogical society : Proceedings. 

Transactions. 
London medical record. 

Maryland. Medical and chirurgical faculty : Transactions. M. 

Maryland medical journal. Baltimore. 

Medical advance. Cincinnati. 

Medical and surgical reporter. Philadelphia. 

M ed ical gazette. N ew York . 

Medical news and abstract. Philadelphia. 

Medical record. New York. 

Medical summary. Lansdale, Pa. 

Medical times and gazette. London. 

Milan. Reale istituto Lombardo di scienze • lettere: Rendiconti. 

Monthly microscopical journal. London. 

Morphologiscbes iahrbuch. Leipzig. 

Moscow. Societe imp^riale des naturalistes : Bulletin. 

Munich. KOnigliche akademie der wissenschaften : 

Abbandiungen. Sitzungsberichte. 
Naples. Zoologiscbe station : Fauna und flora des golfes ▼. Neapel. 
National board of health: Bulletins. Washington. 
Natura. Firenze. 
Nature. London. 
Naturalists' advertiser. Salem. 
New Orleans medical and surgical journal. 
New remedies. New York. 
New York. Academy of sciences: Annals. 

Anthropological institute: Journal. 
New York medical journal. 

Niederlandiscbes archiv iUr zoologie. Leiden und Leipzig. 
Paris. I^cole normale sup^rieure: Annales. 

Institut de France. 

Mu^6um d'hist. nat. Archives, (now Nouvelles archives.) 

Bocidid botanique de France: Bulletin. 

Boci^io d'antbropologie : Bulletin. Mdmoires. 

Socidi^ entomologique de France : Annales. 

Soci^i^ zoologique d'acclimatation : Bulletin. 
Philadelphia. Academy of natural sciences : Journal. 

Proceedings. 
Philadelphia medical times. 
Popular science monthly. New York. 
Popular science review. London. 
Practitioner. London. 



H. 

H.* 
H. 

H. 
U. 
H. 
H. 
H. 
H. 
H. 
H. 
M. 
U.* 

H. 

P. 
M. 
II. 
P.* 
P.* 
M. 

v^ 
P.* 
r.' 
P.* 
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p.* 
P.* 
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P.* 
M. 
M. 

P.* 

V* 
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M. 

M. 
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M. 
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M.H. 
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M. 
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Qaarterly joamal of mieroseopical science. London. 
Quarterly journal of science. London. 

Record of American entomologj. Salem. 

Revue des cours scientifiques. Paris. 

Revue des sciences medicales en France. Paris. 

ReTue des Boci^tes savantes. Paris. 

Revue et magasin de zoologie. Paris. 

Rome. Reale accademia dei Lincei : Atti. Transunti. 



H. P.* 
H. P.* 

P* 
H. 

ir. 

P.* 
P* 
H. 



P.* 

M. 



P.» 
P.» 
P.* 



St. Louis. Academy of sciences : Transactions. 

8t. L«)uis clinical record. 

8t Petersburg. Acad^mie imp^riale des sciences : 

Bulletins. Melanges. Memoiras. 
Balem, (Mass.) Essex institute: Bulletin. Collections Proceedings. 

Peabody academy of sciences: Memoirs. 
Sammlung gemeinverst&nd. wissen. vortr&ge (Virchow u. Holtzen- 

dorff.) Berlin. H.* P.* 

Sanitarian. New York. M. H. 

Schmidt's jab rbttcher dergesammton medisin. Leipzig. H. 

Science. New York. H. 

Science news. Salem, Mass. H.* 

Sao Francisco. California academy of natural science: Proceedings. P.* 
Sao Francisco western lancet. M. 

Southern clinic. Richmond. M. 
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Preliminary Courses of Instruction for those who intend, at a later day, 

to begin the study of Medicine. 

I. COLLEGIATE COURSE. 

To obtain the degree of Bachelor of Arte in the Johns Hopkins University, a student must, first, 
pass the matriculation examination, and secondly, pursue at least five courses of study, selected from 
those provided by the University, and pass satisfactory examinations in them. Of the five courses 
required, two must be what are known as "major courses," i. e, the examination test will call for so 
much knowledge as an ordinary student (commencing with the training implied by his passing the 
matriculation examination) could acquire in about two years' work; the other three courses demanded 
are " minor courses," requiring one year's fair work for their completion. On an average, about 
three years' study after matriculation will be necessary for graduation, but candidates unusually well 
prepared at the beginning or of more than common ability, may take the degree in less time ; while, 
3n the other hand, those who so wish may extend their studies over a longer period. 

Among these collegiate courses leading to the B. A. degree is one especially recommended to those 
who intend hereafter to study Medicine. This is so planned as to give those students who follow it 
St liberal education equivalent to that afl\)rded by the other courses leading to the same degree. The prin- 
cipal studies in this course are Physics, Chemistry, and Biology, since it is especially desirable that this 
C5lass of studente should enjoy the resources for scientific instruction to be found in an endowed uni- 
versity with well equipped laboratories. Below is a summary of the complete course; the order 
in which the studies are there allotted, definite ones to each year, is that which is recommended, and 
which will usually be insisted upon, by the University authorities. 

Graduates of a college in good repute are admitted to the course without any entrance exami- 
nation, and may devote their attention especially to the scientific subjects. 



Matriculation. 

The examinations for matriculation take place twice yearly, at 
ihe beginnfng of June, and in the latter part of September. 

Informal preliminary examinations may be held from time to 
time, by mataal agreement between the candidates and the exam- 
iners, for the purpose of ascertaining whether a student should be 
encouraged to present himself for the matriculation examination, 
and of giving him counsel as to the progress of his studies. To 
persons at a distance blank forms of application will be forwarded, 
opon the return of which, properly filled out, the candidates will 
be advised as to the expediency of their coming to Baltimore. 

The special requirements for matriculation are as follows : 

Latin. Grammar, Prosody and Composition ; Ccesar^ 6 books ; Ovid^ 
2500 verses (600 elegiac) ; Virgil^ ^ncid, 6 books, and Eclogues ; Cicero, 
7 orations ; Ltvy, 1 book ; Horace^ Odes, 2 books. 

Q-t^ek* Grammar, Prosody and Composition; Xenophon, Anabasis, 
4 books ; Homers Iliad, 4 books ; Herodotus^ 1 book ; any one drama. 

The accurate reading at sight of passages previously unseen may render 
unnecessary the exammatiun in the books above specified. 

MathetilfitiCff. Arithmetic, including the Metric System ; Algebra, 
Todhunter, 38 chapters; Oeometry, plane and solid, Chauvenet; Plan^ 
Trtgonometry, Chauvenet, 8 chapters ; Analytic Geometry, Straight Line 
and Circle in rectangular coordinates, Salmon (Conic Sections) or Howison. 

The subjects named, in both Mathematics and LangUHge, merely indi- 
cate the range of the examination Equivalents are accepted. 

Oertnan and Fr**nch* Candidates who intend to graduate through 
this course may offer French and German instead of Greek. They will 
be expected to display a knowledge of the elements of the grammar of 
those languages, and to translate at sight passages of ordinary French 
and German prose. 

JSnglitth, All candidates for admission will be expected to satisfy 
the authorities that, in addition to the studies in Mathematics and Lan- 
guage required for admission, they have been well trained in the ordinary 
English branches, including the use of the English Language, Geography, 
and the Uistory of the United States. 

NcUiir€U Science. Each candidate for admission must offer for ex- 
amination some branch of Natural Science. Physical Geography is 
recommended as within the reach of all. An elementary acquaintance 
with Botany/Zoology, or Natural Philosophy will be accepted as a sub- 
stitute. 



1. Physics. 

2. Chemistry. 



Summary of the Course. 

First Yearns Studies. 

3. German.* 

4. Drawing. 

Second Yearns Studies. 



1. Chemistry. 3. French.* 

2. General Biology (Elements of Botany, Zo61ogy, and Embry 

ology). 

Third Yearns Studies. 

1. Comparative Anatomy. 2 Physiology. 

3. Any one of the minor courses for the B. A. degree. Mathe- 

matics, Logic and Psychology, and the English Language 
and Literature, are especially recommended to students tl 
they have not already taken those subjects as substitutes for 
a minor course in French or German. 



Additional Studies. 

Besides the regular work in recitation-room or laboratory, stu- 
dents have the opportunity of attending in the University a large 
number of lectures on literary and scientific subjects. While at- 
tendance on these will not always be required, and the results of 
listening to them will not necessarily be scrutinized by examina- 
tion, it is believed that they will furnish to the earnest student, 
while his time and care are chiefly given to the prosecution of his 
strictly collegiate work, a valuable opportunity for enlarging his 
general culture. 



* Candidates who have shown at the matriculation examination that they can read 
ordinary French or German prose, may substitute lor thoae subjects any of the reuiaining 
minor courses loading to the B. A. degree. 
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Explanation of the Course. 

Physics. The coarse in Physics is the regalar minor coarse. 
It tnclades three recitations, two lectures, and one exercise in the 
Physical Laboratory, weekly, through a year. 

Elementary Mechanics will be studied daring the first portion 
of the year ; then will follow, in the order named, the study of the 
Physical Properties of Matter, Theory of Undulations, Acoustics, 
Heat, Magnetism, Electricity, and Light. 

The lectures have as their aim the elucidation, by means of experi- 
mental demonstrations, of the subj(*cts pursued by the class. 

One morning of each week will bo assigned for the work in the labora* 
tory. This work will be selected with two principal ends in view: First, 
To give the student a clearer insight into the subjects studied, serving as 
a test of progress both to teacher and learner; and, Second, to enable 
him to acquire a familiarity with the use of apparatus. The manner of 
conducting the exercise will be as follows: with the enunciation of a 
problem, each student will receive the apparatus necessary for its solu- 
tion, and will be required to make the series of observations which, with 
their discussion and reduction, he is to submit to his instructor. These 
results will then be criticised and returned. Those who are aiming at 
the profession of medicine will thus grow familiar with physical instru- 
ments and methods which are of prime importance in physiological re- 
searches, together with such practical subjects as thermometry, the laws 
governing the phenomena of electricity, of light, etc. A knowledge of 
plane trigonometry is in all cases requisite before entering on this 
course. 

Chemistry* The course in Chemistry is the regalar major 
coarse. During the first year it includes attendance on daily lec- 
tures and recitations on General Chemistry, and daily work in the 
laboratory. During the first half of the second year the student 
will attend lectures on Analytical Chemistry three times weekly, 
besides working in the laboratory ; and during the remainder of 
this year will attend lectures four times weekly on the Chemistry 
of Carbon Compounds. 

The instruction in the laboratory will be directed in such a way aa 
seems best adapted to give the student a thorough knowledge of the pure 
science of chemistry and the methods peculiar to it. This kind oi in> 
struction is considered to be the best basis, whatever the object may be 
which the student has in view. 

At first the student will make himself acquainted with the action of 
the various classes of substances upon each other, by actual observation 
at the laboratory desk ; and his knowledge will be constantly tested by 
means of appropriate problems given him for solution. After completing 
this course, he will be enabled further to test his acquirements by taking 
up a course of qualitative and quantitative analysis. At intervals during 
the time he is entc&gcd in this work he will be required to prepare chemi- 
cal compounds in a pure state, so that his ideas concerning chemical 
action may become enlarged, and his knowledge of the special properties 
of the different classes of compounds more definite and detailed. 

Siology. The course required is the regular major course, 
(except that, for prospective medical students, Mammalian Anato- 
my is recommended instead of general Comparative Anatomy in 
the second year ; those who prefer may, however, take Compara- 
tive Anatomy instead.) 

The course is designed to give the student, in the first place, a knowl- 
edge of the laws of life in general, whether exhibited in animals or 
plants ; and secondly, a special knowledge of Mammalian Anatomy and 
Animal Physiology. Human Physiology is taught as a part of general 

Ehysiological science, the student being left to acquire its clinical and 
ygienic applications as part of his medic^tl studies proper ; and, similarly, 
human anatomy is left for the medical school curriculum. It is believed 
that by approaching these sciences from a general scientific standpoint the 



student will be best prepared for the study of pathological structure and 
function ; and that a great advantage will result from his being able to 
concentrate his attention on the professional applications of the biological 
sciences when he enters a medical school. 

The order of biological study will be as follows : 

1. General Biology, — Lectures, recitations, or examinations, three timet 
weekly throughout one year, with daily laboratory instruction. Thii 
course is intended to bring prominently before the student the funda- 
mental phenomena presented by living things, as gathered from the 
detailed study of a number of typical plants, and of a specimen from each 
of the main groups of the animal kingdom The embryonic development 
of the chick is also studied in detail. In this course banners are taught 
how to use the microscope and to dissect. 

2. Human and Comparative Osteology — Seventy lectures and recita- 
tions. The human skeleton being that most accurately and minntely 
described, and also that from which the greater part of the nomenclatai* 
of comparative osteology is derived, the student commences with it, and 
then proceeds to the examination of a number of typical vertebrate skele* 
tons, the majority being, however, selected from among the mammals. 

The biological studies of the final year include : 

8. Zoology and Comparative Anatomy, — In this course the student if 
taught the principles of classification adopted in the animal kingdom and 
the characters or the various recognized classes and orders. He also 
studies in great detail the anatomy of one of the mammals, working in 
the same manner as a medical student on the human subject in the dif- 
secting ropm. He thus acquires skill in dissecting and a thorough prac- 
tical knowledge of the structure and arrangement of osseous, muscular, 
vascular, nervous, alimentary, &c., systems in the Mammalia, so that on 
subsequently entering the dissecting-room of a medical school hia neces- 
sary work will be largely reduced in amount, and he will be to a great 
extent ready to turn his attention at once to the technical minutiflB of 
Anthropotomy 

4. Animal Physiology and Histology, — Mainly with reference to the 
human body. Two lectures and an examination weekly throughout the 
academic year. The microscopic structure of the tissues and organs is 
studied in this course, except so much as may already have been com- 
pleted in the General Biology course. Students are required to perfornl 
for themselves the simpler physiological experiments, while others, more 
difficult but important, are demonstrated to them. The physioloeical 
apparatus belonging to the University is unusually good and complete; 
and students who follow this course will acquire a knowledge of the 
method of using all the chief instruments employed in physiological 
research ; and, so it is hoped, will be qualified to carry out afterwards 
scientific investigation! on the phyuological action of drugs, in experi- 
mental pathology, etc. 

6. From time to time short advanced courses of lectures on special 
physiological topics are delivered. 

German and French. A minor course is required from tboN 
who take up these subjects. In this, students receive such instruction si 
should enable them to read at sight ordinary French and German, to 
render English into French and (^rman, and to understand French ao4 
German grammar. 

Drawing. The amount of skill demanded is such as will enable tbe 
student to represent a bone, a dissection, or a microscopic preparatloD 
with accuracy. 

English. The minor course in English includes the critical study of 
a play of Shakespeare, of the elements of Anglo-Saxon, and of selecuooi 
from Chaucer. 

It aims at giving an insight into the history and genius of the laogosft, 
and at increasing the student's facility and power in the use of it sfl sn 
instrument of expression. 

Mathematics* The minor course includes : (a) Conic Sections, and 
(6) Differential Calculus. 

-Logic and Psychology. A course of study in these gubjecis will 
be definitely announced hereafter. 



n. COURSE FOR NON-MATRICnLATED STUDENTS. 

While the University authorities are desirous, and use their influence, to induce all prospective 
medical students to take the above complete college course, it is, nevertheless, found that many such 
students apply for admission without being able to pass the full matriculation examination, or to 
take up all the studies required for graduation. The Trustees, believing that many of these candidates 
would derive substa?ntial benefit from the full courses of Scientific Instruction provided in the Uni- 
versity, have arranged to admit to certain portions of the Course Antecedent to the Study of Medicine, 
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those undergraduates who can pass an entrance examination less strict than that for the regular Uni- 
versity matriculation, but still such as to show that they have had a fairly good preliminary education. 
The subsequent studies extend throughout three years, and are primarily intended to ensure that the 
student has a good knowledge (based largely on practical laboratory study) of Physics, Chemistry 
and Biology. Such non-matriculated students are not recognized as candidates for the B. A. degree. 



Entrance Examination. 

The requirements for entrance to this course are as follows : 

Bnglishm Candidates will be examined in the whole of Louns- 
bury's History of the English Language, and will be required to satisfy 
the examiner, by means of a written composition, of their ability to 
express themeeWes in correct and idiomatic English, properly spelled, 
punctuated, and divided into paragraphs. 

BSietnentary MathenuUics^ Arithmetic; Algebra; three books 
of Eadid, or an equivalent amount of Geometry; Plane Trigonometry, 
and the use of Logarithms. 

The examination in Algebra will be confined to the following : defini- 
tions and explanations of algebraical signs and terms; addition, sub- 
traction, multiplication and division of algebraical quantities; ratio, 
proportion and variation; simple equations involving not more than 
two unknown quantities. 

JLfitinm Translation of passas^es from the first four books of Caesar, 
De Beilo Oallieot and of the sixth book of the Aeneid ; the elements of 
Iiatin Grammar, especially Accidence. 

Candidates who obtain permission at l(^ast a fortnight previously, will be 
permitted to offer themselves for examination in equivalent portions of 
other Latin classics than those presented above. 

JFhyHcal Geography • Guyot's Physical Geography and Huxley's 
Physiography are recommended as text books. 

t'rench and Oerman* in addition to the above subjects, can- 
didates may offer themselves for examinatiom in French and German ; 
those who pass will be excused from attendance upon the instruction in 
those languages during the subsequent course of study. 
. Tbe examination in French and German will test the candidate's 
knowledge of the elements of the Grammar of those languages, and his 
ability to translate at sight easy passages from prose authors. 

I^rawing. Some knowledge of Drawing is very desirable ; students 
who are proficient in this subject may omit it from the subsequent course. 

Summary of the Course. 

First Yearns Studies, 



1. Expenmental Physics. 

8. Chemistry. 

3. German or French. 



4. English Prose Style. 

5. Drawing. 



I. Chemistry. 

9. General Biology. 



Second Yearns Studies. 

3. Human and Comparative Oste- 

ology. 

4. French or German. 



Third Year^a Studies. 

1. Anatomy. 2. Physiology. 

3. * Logic and Psychology, or English Language and Literature. 

*For the subjects under 3, any other of the minor courses taken by candidates for tho 
B. A. degree may be substituted, provided the instructors find the student fit to profit by 
tiiem. 



Explanation of the Course. 

Physics* The course in Physics is the same as the minor 
course (see p. 118,) required to be taken up by candidates who 
present this subject as one of those in which they desire to 
graduate. 

Chemistry* The course is the same as the major course 
for the B. A. degree (see p. 118,) except that somewhat less 
practice in quantitative analysis is demanded. 

Hiology. The amount of study required is the same as that 
for the major course (see p. 118). 

JSnffUsh Prose Style. The course in English Prose 
Style will comprise an examination of the style of one or more 
characteristic English authors, together with exercises in para- 
phrasing and original composition. One hour a week will be 
spent in class-room work, and at least another hour will be 
required for preparation. 

JDrawing* Sufficient skill to enable the student to represent 
anatomical and histological specimens. 

Logic and Psychologyf English. The amount of 
study required is that represented by the regular collegiate minor 
courses in those subjects (see p. 118). 

Field Club Excursions. All members of the Univer- 
sity are eligible as members of the Baltimore Naturalists' Field 
Club. Non-matriculated students taking the course antecedent 
to medical studies are required during their two years of bio- 
logical study to go on the excursions of the Club — and to each is 
especially allotted some one group of animals and plants, for col- 
lecting, preserving and arranging which he is, under guidance, 
responsible. 

Note. 

Students who clear off at the entrance examination the French and 
German demanded, or who for any other reason have time to spare, may 
take up full major courses in Chemistry and Physics, or may enter any 
other of the University classes on proving their fitness to tbe satisfaction 
of the instructors. 



m. SPECIAL STUDEITTS. 

Young men of collegiate age, who can satisfy a committee consisting of the President and two of 
the chief instructors that they are suflBciently advanced in character and attainments to be allowed the 
privilege, and that there is some good reason why they should not oflfer themselves for matriculation, 
may be admitted to certain classes; but this privilege is liable to be forfeited at any time, provided 
the committee is satisfied that there is sufficient reason for its withdrawal. 

Students attending the medical schools at present established in the city may thus occasionally ob- 
tain permission to attend the courses in Physics, Chemistry, or Physiology, and have the advantage of 
instruction in the Laboratories of the University. Such students are not, however, entitled to be 
enrolled as menpibers of the University. 
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Scientific Periodicals Published ■under the Auspices of the 

Johns Hopldns University. 

I. 

AMERICAN JOURNAL OF MATHEMATICS. 

(professor J. J. Sylvester, F. (R. 5., (D. 0. L., Editor in Chief; W. E. Story, <Ph. (D., Associate Editor 

in charge. Quarto. Quarterly. Subscription ^5.00 per year. 

Vol. i. 1878. 388 pp. 4*. 4 plates. Vol. iii. 1880. Id progress. Three nambers printed. 

Yol. ii. 1879. 404 pp. 4°. 3 pistes. 

II. 

AMERICAN CHEMICAL JOURNAL. 

(professor L (Remsen, M. (D., (Ph. (D., Editor. Octavo. (Bi-monthly. Subscription ^j.oo per year. 

Vol. i. 18Y9. 460 pp. 8". Vol. iii. 1881. In progress. 

Vol. ii. 1880. 466 pp. 8". 

III. 

THE AMERICAN JOUEJf AL OF PHILOLOGY. 

(Professor (B. L. Gildersleeve, (Ph. (D., LL. Q,, Editor. Octavo. Quarterly. Subscription ^j.oo per year. 

Vol. i. 1880. 620 pp. 8^ Vol. ii. 1881. In progress. 

IV. 

STUDIES FROM THE BIOLOGICAL LABORATORY. 

(Professor H. Jsf, Martin, Qr. Sc, Editor, and W. K. (Brooks, (Ph. O., Associate Editor. Octavo, 

^rice ^5.00 per volume. 

Vol. i. 18Y9-80. 500 pp. 8^ 40 plates. Vol. ii. 1881. In preparation. 

This includes contributions from the University to yarioas Biological journals, and also the papers independentlj printed 
as the '' Results of the Chesapeake Zodlogical Laboratory." 

As a considerable proportion of the contents of the Studies consists of reprints from the Journal of Physiology, sub- 
scribers to the latter may obtain the "Studies from the Biological Laboratory" for $3.50 per volume. 

V. 

THE JOURNAL OF PHYSIOLOGY. 

Michael Foster, M. (D,, F, (R. S., Cambridge, England, Editor in Chief Octavo. Six parts will 
form a volume of about ^00 pp. Subscription ^^.00 per volume. 

Vol i. 1878-79. 626 pp. 8". 17 plates. Vol. iii. 1880-81. In progress. 

Vol. ii. 1879-80. 696 pp. 8*. 13 plates. 

This Journal will in future be published in America with the aid of the Johns Hopkins University, and will be issued 
from the University to subscriber3. 

The Johm Hopkins University Circulars are printed by Messrs, JOHN MURPHY & CO, 182 West Baltimore Street, BalH- 
more, from whom copies may be obtained. They may also be procured, as soon as published, from Messrs. U8HIN0S i 
BAILEY, No, 262 West Baltimore Street, Baltimore, Price 6 cents each. 
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Next meeting, May 6. 
M. Warren, Secretary. 



3fetaphy8ieaL Second Tuesday of each 
month, at 8 P. M. Next meeting, April 12. 
Allan Marquand, Secretary. 

Historical and roUiieai Science, Third 
Friday of each month, at 8 P. M. Next meet- 
ing, April 15. 

H. B. Adamii Seoretsry. 
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O. H. Mitchell, Secretary. 
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ENUMERATION OF CLASSES, SECOND HALF-YEAR, 1880-81. 



MatlieiliatioS. (26 Studento). 

ClasMB meet in Room 16. 
Theory of Numbers : Professor Sylysstxr. Twice weekly, 
Tuesday and Friday, 1 P. M. (6). 

FrankUn. MitchelL Van Yelzer. 

Ladd. Prentias. 

MathetnatictU Seminary : Provsssor Sylykster and Dr. 
8T0RY. Third Wednesday of each month, 8 P. M. (16). 

Biaalxig. Hathaway. Norwood. 

Bland. Ladd. Perry. 

CuykendaU. Mats. Pickle. 

Davis. Miller, J. H. Prentiss. 

Franklin. MitchelL Van Yelser. 
Gilman. 

JProbiems in Mathematics : Dr. Stort. Once weekly, Thurs* 
day, 12 H. (4). 

Bissing. Norwood. 

Mats. Prentiss. 

Higher JFlane Curves: Advanced Course: Dr. Story. Twice 
weekly, Tuesday and Friday, 12 M. (6). 

Ladd. Mitchell. Prentiss. 

Mats. Norwood. 

Higher JFiane Curves : Elementary Course : Dr. Story. Three 
times weekly, Tuesday, Wednesday and Friday, 11 A. M. (8). 
Brown. Mats. Perry. 

Solid Analytic Oeontetry: Dr. Story. Four times weekly, 
Monday, Tuesday, Thursday and Friday, 10 A. M. (6). 

Brown. Oilman. Perry. 

Davis. Mats. 

Conies : Dr. Story. Three times weekly, Monday, Wednesday and 
Friday, 1 P. M. (8). 

CuykendaU. Garthe. Mats. 

Davis. Keeler. Keese, C. L. 

Day, W. a Liebig. 

Mechanics: Dr. Story. Twice weekly, Monday and Thursday, 
11 A. M. • (6). 

Bissing. Mitchell. Perry. 

Matz. Norwood. Van Velser. 

JFartial DiJferefMtU Equations : Dr. Craig. Twice weekly, 
Wednesday and Friday, 4 P. M. (6). 

Bissing. Perry. Van Yelser. 

MitchelL Prentiss. 

Modem Algebra: Dr. Franklin. Twice weekly, Monday and 
Wednesday, 10 A. M. (6). 

Bissing. MitchelL Perry. 

Mats. Norwood. Yan Yelser, 

Jniegral (kUeulus: Dr. Franklin. Three times weekly, Mon- 
day, Wednesday and Friday, 11 A. M. (6). 

CuykendaU. Uarlan. Pickle. 

Gilman. Page. 

Theory of Equations : Dr. Franklin. Twice weekly, Tuesday, 
11 A. M., Thursday, 10 A. M. (2). 

CuykendaU. Beese, C. L. 

IHJferential Equations: Dr. Franklin. Three times weekly, 
Monday, Wednesday and Friday, 8 P. M. (4). 

Freeman. Mats. 

KoyL Perry, 



PhysiCM. (27 Students). 

Classes meet in Rooms 3, 4, 7, 8. 
Electricity and Magnetism : Professor Rowland. Four times 
weekly, Monday, Turaday, Wednesday and Friday, 11 A. M. (8). 
Freeman. KoyL Perry. 

JLabortUory Work: Protessor Rowland. Daily. (8 advanced 
students). 

Fletcher. Freeman. ^ojL 



Hydrodynamics: Dr. Craio. Four times weekly, Mond 
Wednesday and Friday, 8 P. M.; Saturday, 11 A. M. (8). 
Bissing. Perry. Prentiss. 

General JPhysics: Dr. Hastihob. Daily, except Saturday, 

A. M. (14). 

Adkins. Earle. Robinson. 

Berry. Ebeling. Stratton. 

Boston. Ingle. Tii&ny. 

Broun. Johnson. Wiegaud 

Day, D. T. Page. 

Major Course: Dr. Hastings. Lectures once weekly, Thund 
1 P. M. ; Laboratory work during week, especially Wednesday. ( 
Bissing. Day. W.C. MitcheU. 

Coale. Liebig. Pickle. 

CuykendaU. MaU. Prentiss. 

Laboratory Work: (Class in General Physics), Dr. Hai 

Once weekly, Tuesday. (8). 

Boston. Earle. Stratton. 

Broun. Noyes. Wiegand. 

Day, D. T. Page. 

ClieiliiBtry. (86 StudenU). 

Classes meet in Chemical Laboratory. 
laboratory Work : Professor Rbmsen and Dr. Morse. Dsi 
except Saturday. (81). 

Baden. Harlan. Palmer, C. 

Bayley. Keeler. Pickle. 

Broun. Keyser. Price. 

Coale. Kimball. Fund. 

Cooke, C. A. Kuhara. 8terena. 

Day, D. T. Liebig. Stokes. 

Day, W. C. Mahon, O. L. Stratton. 

Dosh. Marburg. Thomas. 

Earle. Moyes. Trimble. 

Frick. Pahner, A. G. Wiegand. 

Garthe. 

Chemistry of Carbon Comptkunds: Professor Rihsi 
Four times weekly, Tuesday, Wednesday, Thursday and Kridi 

9 A. M. (12). 

Day, W. C. Keyser. Price. 

Donaldson. Mats. Stevens. 

Dosh. Moyes. Thomas. 

Freeman. Palmer, A. G. Trimble. 

General Chemistry : Metals : Dr. Morse. Daily, except Ssti 
day, 9 A. M. (14). 

Baden. Harlan. Marburg. 

Bayley. Keeler. Stratton. 

Cooke, C. A. KimbalL Warren, H. C 

Earle. Liebig. Wiegand, 

Garthe. Mahon, O. L. 

Biolosy. (28 Students). 

Classes meet in Biological Laboratory and Lecture Room. 

Aninuil Physiology: Professor Martin. Thrice weekly, M< 

day, Wednesday and Friday, 11 A. M. (14). 

Donaldson. Lockwood. Schimper. 

Dosh. Milroy. Shippen. 

Hsrtwell. Moale. WarfiekU 

HowelL Reid. Wilson, E. & 

Keyser. Rolando. 

General Biology: Professor Martin. Thrice weekly, Tueed 

Thursday and Saturday, 11 A. M. (6). 

Moalc. Schimper. Trimble. 

Reid. Stevens. Warfteld. 

Cf^n%parative Osteology : Dr. Brooks. Daily, except Satardi 

10 A. M. (6). 

Donaldson. Stevens. Warfteld. 

Reid. Trimble. 

Physiology of the Voice; Embryology of Organs: I 

Sew all. Once weekly, Monday, 4.16 P. M. (8). 

Donaldson. Keyser. Rolando. 

Dosh. Milroy. Warfteld. 

HowelL Reid. 
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wboraiory Work: Pbotbssor Maktik, Dr. Sewall and Mr. 

Skdowick. Daily, except Saturday, 9 A. M. to 6 P. M. (28). 

Barton. Keyser. Schimper. 

Clurk, B. Le Van Bender. Shippen. 

(Sarke, 8w F. Lockwood. Sternberg. 

Donaldaon. Mllroy. Stevens. 

Doah. MitsukurL Trimble. 

Fitzgerald. Moale. Warfield. 

HaHweU. Beid. Wilson, E. B. 

Howell. Bolando. 

rueiurai Soiuny: Mr. Skdgwigk. This course will begin in 
^pril. 

•getahie PfiyHolOffy: Dr. Schiupbr. This course will begin 
n May. 

dek. (28 Students). 

f^ek Setninary: Professor Gildersleete. Thrice weekly, 

iionday, Wednesday and Thursday, 12 M., Room 18. (18). 

Alexander. Gjellum. Short. 

Bevier. Harding. Spick er. 

Bargeaa. Nicolaaaen. Tidball, C. M. 

Cooke, F. H. Seelye. Tidball, W. J. 
FlemiDg. 

iciures an Oramtnar: Protessor Gildersleeve. Twice 

weekly, Tuesday and Friday, 10 A. M., Room 18. (16). 

Alexander. OJellam. Short. 

Bevler. Harding. Spieker. 

Bnrgeas. Nlcolassen. Tidball. C. M. 

Cheek, 8. R. Sale. TidbaU, W. J. 

Cooke, F. H. Seeljre. TreadwelL 
Fleming. 

lucydides : Professor C. D. Morrts. Four times weekly, 
Honday, Wednesday, Thursday and Friday, 9 A. M., 187 North 
ioward Street. (4). 

Gordon. Patterson. 

Ingle. Tiffany. 

iripides : AUeatia, Hippolyius : Professor C. D. Morris. 

Tour times weekly, Monday, Wednesday, Thursday and Friday, 

A. M., 187 North Howard Street. (6). 

Baden. Crowe. * Gittings. 

Canfield. Glenn, W. L. Miller, C. W. E. 

*eek Prose Componltion : Professor G. D. Morris. 

'H<U8 A. Once weekly, Tuesday, 9 A. M., 187 North Howard 

Street. (5). 

Fleming. Harding. Tiilknj. 

Gordon. Ingle. 

Haaa B. Once weekly, Tuesday, 10 A. M., 187 North Howard 

Street. (6). 

Baden. Crowe. Gittings. 

Canfield. Glenn, W.L. Miller, C. W. E. 

^w Testatneni Qreekf etc: Mr. Gross. Eight meetings 

weekly, Monday, Tuesday, Wednesday, Friday and Saturday, 11 

L M.; Tuesday, Wednesday and Friday, 10 A. M., Room G. (2). 

Beadenkopf. Bead. 

Lttendance on ^tturdaj lecture. (U). 

in* (82 Students). 

Classes meet ai 187 North Howard Street 
renee: Dr. Warreh. Once weekly, Wednesday, 4 P. M. (12). 



BcYier. 


Fleming. 


Nicolaaaen. 


Burgeaa. 


Fowler. 


Sale. 


Cheek, S. B. 


Gjellum. 


Spieker. 


Derby. 


Harding. 


Tidball, C. M. 



\Hn Rheiariciane : Dr. Warren. Once weekly, Monday, 4 
\ M. (10). 

Alexander. Derbf. Nicolaaaen. 

BoTier. Fleming. Spieker. 

BaiEeaa. G|ellum. 

Cheak, 8. B. Harding. 



€Xeero: Letters ; Pliny: Letters; JTuvenal: Satires: DR.WARRR]r: 

Four times weekly, Tuesday, Wednesday, Thursday and Friday, 11 

A. M. (11). 

Adkins. Glenn, W. L. Patterson. 

Cheek, a B. Ingle. Sale. 

Fleming. Kimball. Tiflkny. 

Gordon. Miller, C. W. E. 

Latin €k>mpoMHan and TransiaHan: Dr. Warrxit. Odoo 
weekly, Monday, 11 A. M. (8). 

Adkina. Glenn, W. L. ' Miller, C W. R 

Cheek, S.B. Ingle. Tifikny. 

Gordon. Kimball. 

Horace: Mr. Stockbridoe. Four times weekly, Tuesday, Wed- 
nesday, Thursday and Friday, 9 A. M. (11). 

Boston. Daffy. Murray. 

Canfield. Fela. Beeae, C. L. 

Criap. Glenn, J. Wilaon, H. V. 

CromwelL Jones. 

lAUin Pripse Compoeition: Mr. Stockbridoe. Once weekly, 
Monday, 9 A. M. (10). 

Boston. DuflTy. Jones. 

Canfield. Fela. Beeae, C. L. 

Criap. Glenn, J. Wilaon, H. V. 
CromvelL 



Oerman. (86 studenu). 

Old High Oerman: Mr. Brandt. Twice weekly, Tuesday and 
Friday, 4 P. M., Room A. (2). 

Bright. Fowler. 

Mifldie High Oerman: Nihelungenlied: Mr. Brandt. Twice 
weekly, Thursday and Friday, 11 A. M., Room A. (11). 

Berry. Ebeling. Keeler. 

Bowdoln. France. Beeae, K. M. 

Brinton. Garthe. Wilaon, H. V. 

Dty, D. T. Johnson. 

€hrman Seminary: Mr. Brandt. Once weekly, Saturday, 9 
A. M., Room A. (12). 

Alexander. Brinton. Johnaon. 

Berry. Ebeling. Beeae, B. M. 

Bowdoin. France. Wilhelm. 

Bright. Garthe. Wilaon, H. V. 

Oerman BalUide: Mr. Brandt. Once weekly, Tuesday, 11 
A. M., Room A. (9). 

Berry. France. Johnaon. 

Bowdoin. Garthe. Beeae, B. M. 

Brinton. Gerke. Wilaon, H. V. 

Chrman Prose Con^posUion: Mr. Brandt. 
Class A. Once weekly, Monday, 11 A. M., Room A. (11), 

Alexander. Ebeling. Keeler. 

Berry. France. Beeee, K. M. 

Bowdoin. Garthe. Wilson, H. Y. 

Brinton. Johnaon. 

Class B, Once weekly, Wednesday, 12 M., Room A. (17). 

Adkina. Frick. Price. 

Beaton. Glenn, J. Stratton. 

Brown. Jonea. Thach. 

Crisp. Murray. Thomas. 

Duffy . Palmer, A. G. Trimble. 

Fela. Pickle. 

Oryphius: Peter Squentz: Mr. Stockbrtdos. Once weekly, Wed- 
nesday, 11 A. M., Room A. (January- March). (9). 

Berry. France. Keeler. 

Bowdoin. Garthe. Beeae, B. M. 

Brinton. Johnaon. Wilaon, H. V. 

Ooethe: Faust: Mr. Stockbridoe. Once weekly, Wednesday, 11 

A. M., Room A. (10). 

Berry. Garthe. Keeler. 

Bowdoin. Gerke. Beeae, B. M. 

Brinton. Johnson. Wilson, H. Y. 
Ffanos. 
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Cfoethe: Proaa: Mr. Stockbridqb. 

Thuraday, 12 M., Room A. ( 16). 
Boston. Frick. 

Brown. Gittings. 

Criap. Glenn, J. 

Buflty. Jones. 

Fels. Murray. 



Twice weekly, Monday and 



Palmer, A. 6. 

Price. 

Stratton. 

Thach. 

Thomas. 



Meitnholtz: Popular e Wisaenschaftliehe Vortrage: Me. Stock- 
bridge. Twice weekly, Tuesday and Friday, 12 M., Room A. (20). 

Adkins. Frick. Pickle. 

Boston. Gittings. Price. 

Brown. Glenn, J. Stratton. 

Crisp. Harding. Tbach. 

Daffy. Jones. Thomas. 

Fels. Murraj. Trimble. 

Fleming. Palmer, A. Q. 

Ronianoe Iiaiigaases. (24 students). 

Spanish: Me. Elliott. Twice weekly, Monday and Wednesday, 
12 M., Room C. (6). 

Baden. O'Connor. Taylor, P. H. 

Brinton. Beese, R. M. 

JForiuguese: Me. Elliott. Once weekly, Friday, 4 P. M., 
Room C. (8). 

Fay. Gamer. O'Connor. 

JFrtwetical: Mb. Elliott. Twice weekly, Monday, IL A. M.; 
Friday.'s P. M., Room C. (8). 

Fay. Gamer. O'Connor. 

lAnu Latin: Me. Elliott. Once weekly, Friday, 5 P. M., 
Room C. (8). 

Fay. Gamer. O'Connor. 

.French Phonetics: Me. Elliott. Once weekly, Tuesday, 10 

A. M., Room G. (6). 

Baden. Gamer. Beeie, R. M. 

Bright O'Connor. Taylor, P. H. 

French: Major Cour$e: Mb. Mabcou. Three times weekly, Tues- 
day, Thursday and Friday, 12 M., Room B. (8). 

Gordon. Reese, R. M. Taylor, P. H. 

French: Minor: Mb. Mabcou. Daily, except Saturday, 1 P. M., 

Room B. (12). 

Bowdoin. Gerke. Mahon, O. L. 

Brown. ' Glenn, W.L. Ramage, B. B. 

Crisp. Gordon. Ramage, B. J. 

France. Miller, a W. E. WUson, H. V. 

French: Reading Class: Me. Mabcou. Once weekly, Thursday, 

8 P. M., Boom B. (6). 

Beadenkopf. Can field. Wiegand.; 

Boston. Duffy. 

Englisli* (17 StudenU). 

AnglO'SaoDon : Me. Cook. Thrice weekly, Monday, Wednesday 
and Friday, 10 A. M., Room A. (7). 

Bemis. Gordon. MacClintock. 

Boyle. Jameson. Ramage, B. J. 

Brinton. 

This class will Uke up the study of Anolo-Saxon Laws in April. 

Anglo-Saxon Poetry: Me. Cook. Twice weekly, Monday, 12 
M.; Wednesday, 4 P. M., 128 West Madison Street. (1). 

Bright. 

Historical English Grammar: Me. Cook. Once weekly, 
Friday, 4 P. M., 187 North Howard Street. (2). 

Cheek, a R. Macaintock. 

Chancer: Me. Cook. Four times weekly, Tuesday, Wednesday, 
Thursday and Friday, 8 P. M., Room B. (6). 
Armstrong. Cheek, F. J. 

Boyle. Cheek, S. B. 

General English Literature: Me. Cook. Once weekly, Mon- 

day, 8 P. M., Room B. (9). 

Boyle. Day, D. T. I>eftwich. 

Cheek, F.J. Erans. MacGintock. 

Cheek, 8. R. Johnson.) Reese, R. M. 



Day, D. T. 
MacClintock. 



History of English Language: Me. Cook. Four 1 
weekly, Tuesday, Wednesday, Thursday and Friday, 8 P. 
Room B. (6). 

Armstrong. Cheek, F. J. Day, D. T. 

Boyle. Cheek, S. B. MacClintock. 

Icelandic: Mb. Cook. Once weekly, Thursday, 11 A. M., 
West Madison Street. (Until March). (2). 

Bright. GjeUum. 

History and Political Science. (80 studenU). 

Comparative Conntitutional History: De. H. B. Ad. 

Once weekly, Saturday, 12 M., Peabody Institute. (17). 

Ramage, B. J. 



Bemis. 

Brinton. 

Cheek, F. J. 

Derby. 

Dongli 

Erans. 



Sale. 
Stebbina. 
SwiA. 
Wilhelm. 



€k>odman. 

Jameson. 

Johnson. 

Linthicum. 

Mcllwaine. 

Ramage, B.B. 

English Constiiutional History: De. H. B. Adams. 
weekly, Wednesday, 12 M., Peabody Institute. (11). 
Bemis. Fels. 

Berry. France. 

Crowe. Ingle. 

Derby. Jameson. 



Ramage, B. B. 
Ramage, B. J. 
Tiffkny. 



Iniemaiional Law : De. H. B. Adams. Four times we( 

Monday, Tuesday, Thursday and Friday, 4 P. M., Room A. ( 

Adkins. Fels. Murray. 

Bemis. France. Ramage, B. B. 

Berry. Gordon. Ramage, B. J. 

Bowdoin. Ingle. Robinson. 

Brinton. Jameson. Sale. 

Clieek, F. J. Johnson. Stebblns. 

Ebeling. Leftwich. Tillkny. 

Emns. Mcllwaine. Wilbehn. 

IiOKiC« (9 Studento). 

Advanced Logic: Mb. Pbiecb. Four times weekly. Mod 
Tuesday, Thursday and Friday, 9 A. M., Room 0. (6). 

Bissing. Gilman. Marqnaad. 

Davis. Ladd. Stebblns. 

Elementary Logic: Mb. Pkieck. Once weekly, Wednes 
9 A. M., Room C. (8). 

Robinson. Short. Wilhelm. 

History of PliilcMMiphy, and Ethics. (14 stode 

GemMn Philosophy : Peofkssob G. S. Moreis. Thrice wee 
Monday, Tuesday and Thursday, 12 M., 187 North Howard Ski 

(18j. 



Beadenkopf. 

Bemis. 

Brinton. 

Bart. 

Crowe. 



Howell. 
Leftwich. 
Mcllwaine. 
Read. 



Robinson. 
Stebbina. 
SwiO. 
Wilhelm. 



Aristotle^s Ethics : Peofbssob G. 8. Morbis. Once wed 
Wednesday, 8 P. M., 187 North Howard street. (4). 
Burt. Stebbina. Swift. 

Marquand, 

Drawing, (lo students). 

Mr. Newkll. Twice weekly, Monday and Friday, 2-4 P. 
Room 18. 

Bond. Marburg. Stratton. 

Earle. Prica Thomas. 

Frick. Reid. Warfield. 

Glenn, J. 



Elocution. (15 Students). 



Me. Woodwoeth. 

Bemis. 

Davis. 

Duffy. 

Fels. 

France. 



Daily, 9 A. M., Hopkins Hall. 

GJellum. Murray. 

Johnson. O^Oonaflr. 

Macaintock. Sala. 

Mahon, O. L. 
Mitchell. 
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SYNOPSIS OF THE RECENT SCIENTIFIC JOURNALS 

Publislied liere. 



American Clietnical Joumah Edited bj Pbofessob 
Bbmsen. Vol, II. No, 6. February, 1881. 

Article L — On a Simple Form of Apparatus for Determin- 
ing the Specific Heat of Solids and Liquids with small Quantities 
of Material, By J. W. Mallet. 

The forma of Apparatus most in use for the determination of specific 
heat — thrive of R<;gnault and Bunsen — are s^jmcwhat troublesome to pre- 
pare. The Author describes in this paper a bimple form, easily con»truct<'d, 
and givinf^ good results. No ad«*quate idea of the apparatus can be given 
without the aid of the four detailed drawings which accompany the article. 

Article II, — On Jarositefrom a new Locality, By G. A. K5nio. 

The material used in this investigation waa collected by the Author 
fn a "prosjiect" for carbonates in f»orphyry. in ChttfTee county, Colorado. 
The Jarosite itself, K^Fe^S^O^^ --f- GH^O^ is mixed with some thurgite 
Fe^H^O,, 

Article III, — On Beegerite, a new Mineral, By O. A. Konio. 

This mineral was found U> have the empirical formula Pb^Bi^S^ =■ 
tPbS -\' Bi^S^. It occurs in the Baltic Lode of the Geneva Mining 
Company, Park county, Colorado. 

Article I V, — Researches on the Substituted Benzyl Compounds: 
— The Synthenis of Anthracene and Phenanlhrene from Ortho- 
brombenzylbromide. By C. L. Jackson and J. Fleming White. 

While it has been known for some time that anthracene consists of two 
benzene residues united by means of two — CH — ^groups, it was not known 

whether the union is effected in the ortho, meta or para- position. The 
synthesis here described shows clearly that the hydrocarbon is an ortho- 
compound. The synthesis was effected by treating orthobrombenzylbro- 
mide, C^H^Br. CIf2Br in an ethereal solution with sodium. Phenanthrene 
ii also formed at the same time. 

Article V, — On Sauer^s Method of Estimating Sulphur, and 
some Modifications, By W. 0. Mixter. 

Article VI. — The Determination of Sulphur in Sulphides 
and in Coal and Coke. By T. M. Drown. 

The methrxi employed and here described consists 4d treating the sub- 
stance to \>e analyzed with sodium hydrate in a beaker, then adding 
bromine cautiously to supersaturation, and finally hydrochloric acid to 
acid reaction. This metnod is found to be especially valuable in the 
analysis of coal. 

Article VII — On the Oxidation of Substitution Products of 
Aromatic Hydrocarbons : — Sulphoterephthalic acid. By Iba 
BsMSBN and W. Burnet. 

The acid waa obtained by oxidizing cymcnesulphamide, first with 



p^»tas6iam pyrochromate, and thesulphamineparatoluicacid thoa obcain^^, 
with potassium permanganate. Its tri basic character waa proved by the 
preparation of three well characterized barium salts the compositions of 
which correspond to those required for the primary, secondarr and tertiary 

I COSH, 
salts. It yields a sulphinide of the formula C^B^l CO \ y^- ^°^ 

acid waa also prepared by oxidizing cymenesnlphonic acid, and, thas 
obtained, it has the same properties as that obtained as above described. 

Article VIII — Sulphoterephthalic acid from Paraxylene* 

sulphonic acid. By Ira Remsen and M. Kuhara. 

To verify the results reached in the investigation described in tba 
preceding paper the sulphonic acid of pure paraxylene waa oxidized. 
By first converting into sulpbotoluic acia and then oxidizing the latltt 
with potassium permanganate, aulphoterephthalic acid was obtained. 

Brief Be view oftJie most important changes in the Industrial 
Applications of Chemistry within the last few years, (continaed). 
By J. W. Mallet. 

The subjects taken up in this report come under the general heading— > 
** Materials and Processes connected with the Construction of Buildings," 
The subhcadingK are : Chief Building Materials for External Uae : Stom 
ami Brick; Lime-buming, Mortar and Hydraulic CementM; Simeeo; 
Preservation of Timber ; Olue and other Cements of varioum applieaiiem; 
Pigment 8 for House- Painters' use; Vehicles for Paini* ; Foj-ftuAca.- and 
in an ** Appendix to Building Appliances" there are: A. ExpUmm 
Agents ; B. Disinfectants, 

Recent Progress in Agricultural Science. By H. P. Aemsbt. 

The subjects treated are : Metastasis ; Proteid Metastasis. 

Then follow Notes on : Propertifs of OsonSt by Hautefeaille and Cbap- 
puis ; yew Ethers of Carbonic acidy by Rose ; The Afomnie Weight •} 
Olucinum, by Nilson ; Synthesis of Tropic acid^ by Ladenburg and Rug- 
heimer; The Hydrocarbons of American Petroleum^ by Beilstem aiMi 
Kurbatow; Concerning the Formula of Benzene, by Juliua Tbnmsen; 
Arsinobemoie acid, by La Coste; Baeyer*s Method for the S^tAesis tjf 
Indigo; Brevities; List of New Publications, 

The Number closes with the Index completing the Volume of 448 pagn. 



The first Namber of Yolame III of the American Chemicil 
Journal is nearly ready. It contains original commonicatioBi 
by J. W. Mallet. S. PT Sadtler. C. L. Jackson, H. B. Hill, 
E. J. Hallock, M. Knhara, M. W. lies, and R. B. Warder. 



THE AMERICAN JOURNAL OF PHILOLOGY. 

Announcement of Volume II, by the Editor. 



The American Joarnal of Philology is about to enter upon its 
second volume. The experiment of the first year has been so far 
successful as to warrant a continuance of the enterprise and it is 
hoped that a widening support will enable the Editor and those 
who are associated with him to make the Journal a more and 
more adequate representative of the philological life of America, 
and an efficient organ for the promotion of philological research 
and study. There is every prospect of an ample supply of original 
papers for the new volume. The first number will contain the 
sequel of Professor Nettleship's valuable paper on Verrius Flaccns, 
a study of Bentley's English by Professor Shepherd, the first part 
of an elaborate essay on the consonant declension in Old Norse 
by Dr. 8. Primer and an article on -ne in Latin by Dr. Minton 
warren. For the second number an essay on the revision of 
King James's version has been prepared by Professor Charles 
Bhort, one of the American revisers. Reviews will as here- 
tofore be intrusted, as far as possible, to specialists, and any ex- 
( mansion that the success of the Journal may admit will be largely 
n this direction. The reports of Periodicals, which have proved so 
acceptable a feature, will be kept up and most of the scholars who 
have undertaken this task — which requires so much knowledge, 
Judgment and tact — have kindly consented to continue their help 



and new forces have been added. The Bibliographj, which ii 
intended to comprise all important publications of the time, viil 
also continue to be a regular department of the Journal. For tke 
general management the Editor is of course responsible, but be 
has the great advantage of advice and help not only from his owb 
colleagues but from philological friends on both sides of the water, 
and in the department of general philology and comparatiff 
grammar he is permitted to count on the aid of Professor Whitn^, 
who has generously given to the Journal his counsel and lui 
personal work From the beginning the oriental department hai 
been in charge of Professor Toy and the Anglo-Saxon in that of 
Professor Garnett, and these scholars will continue to lend their 
valuable assistance. 

With a better organization and a clearer view of the capabilitiei 
of the field, the Editor enters upon the work of the new year witk 
a more reasonable confidence that the Journal is destihed to ft 
usefulness commensurate with the expectations of those wke 
generously made the undertaking possible. 

The price of the Journal is unchanged, $3 a.Tolame-^of foir 
numbers — payable to the Editor in advance. .Th^ .first foline 
contains 536 pp. with a full index. 

B. L. OUiDSKfiLIlVI- 
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NOTES FROM THE BIOLOGICAL LABORATORY. 



A Study of Blood Pressure in the Coronary Arteries of the 
Heart. By U. Newell Maetin and W. T. Sedgwick. 

The great anatomist Thebesius, (Diss, med. inaug. de circ. 
sang, in corde, 1708,) propounded the theory that the flaps of the 
semilunar ?aWe of the aorta are pressed against the wall of that 
▼essel during the systole of the heart, and occlude the months of 
tlie coronary arteries which lie behind them. This view fell into 
oblivion until it was revived and powerfully supported in recent 
times by Brticke. The reasoning of the latter is largely teleo- 
logical ; since the heart is a hollow structure which diminishes 
its bulk, and, so far as the ventricles are concerned, obliterates 
its cavity in contraction, he points out that a forcible injection of 
the heart arteries with blood during the systole of the organ, 
would tend to make its walls tense and oppose the contraction ; 
while if the coronary arteries received no blood during the ven- 
tricolar systole but were ^lled with it during the diastole, the 
contraction of the heart would not be impeded and its subsequent 
dilatation would be promoted. Arguing from the general mechan- 
ical perfection found in the mammalian body, he concluded that it 
was probable that the view of Thebesins was correct, and that the 
semilunar valve flaps were really so placed during the ventricular 
systole as to prevent blood from entering the proper cardiac 
arteries ; while in diastole the organ had its walls tensely filled 
with blood and its cavities consequently expanded. 

The experimental evidence for and against this view cannot be 
discussed in this brief article ; it will suffice to state that prominent 
physiologists have been hitherto divided on the question, and ex- 
periments and anatomical observations have been published on each 
side; the result being a general belief that the question could 
only be definitely settled by an observation of arterial pressure in 
the coronary vessels ; if the coronary pulse coincided with that in 
other arteries Briicke would be wrong ; if it alternated witli it, he 
would be right The difficulty of introducing a cannula into the 
arteries of the living beating heart, seems hitherto to have foiled 
physiological experimenters, and we undertook the task without 
any very great hopes of success, but induced by the many im- 
portant points in the physiology of the mammalian heart and the 
mechanism of the circulation, which would be rendered available 
for study should we succeed. 

Our experiments were made on dogs, placed very completely 
noder the influence of morphia ; after a considerable number of 
failures we have succeeded in getting on seven or eight animals 
simultaneous graphic records of mean arterial pressure and pulse 
beats in the carotid and coronary arteries. The results of a care- 
ful examination of these are — 

1. The blood pressure in the coronary arteries is comparatively 
very great ; being in a small branch very little less than equal to, 
or greater than that in the carotid trunk. 

8. The coronary and carotid pulses are practically synchronous 
in time; there is no trace whatever of an alternation in them. 
This holds true whether the arterial pressure be high or low, or 
the heart's rhythm slow or quick ; and every minutest feature of 
the graphic record in the tracing of blood pressure in the carotid 
is simultaneously and perfectly repeated in that obtained from the 
coronary artery. Whether the heart's beat be slowed by stimula- 
tion of the cardio-inhibitory nerves, or arterial pressure be greatly 
raised by inducing dyspnoea, the general and sphygmic variations 
of pressure in the two arteries are perfectly synchronous and simi- 
lar in form : the record traced from each artery is in its variations 
an exact duplicate of that obtained from the other. 

The results of these experiments prove that for the dog the 
Thebesius-Brficke view (with a predilection in whose favor we 
started) is untenable: although the ventricular systole might be 
eoBceived to raise pressure in the coronary artery, it is inconceiv- 
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*Not« No. 1, on page 51. 



able that every minute character of the carotid tracing should be 
synchronously and perfectly reproduced in that from the coronary 
artery unless both were due to the same immediate cause, viz : the 
elevation of arterial pressure in the aorta by the systole of the 
left ventricle ; the mouths of the coronary arteries are therefore 
not closed by the flaps of the semilunar valve during ventricular 
svstole. 

We are now engaged in an examination of the results of stimu- 
lation of the accelerator nerves upon the mean pressure in the 
coronary artery, with the hope of discovering whether these 
puzzling nerves are not the vasomotor branches controlling the 
cardiac arteries, but our results on this point are not ready for 
publication. 

A. full account of the experiments on which the above state^ 
ments are based, with reproductions of the tracings obtained, will 
shortly be published in the Journal of Physiology. 

No. 3. 

On a Method of Isolating the Mammalian Heart. By H. 
Newell Martin. 

To obtain a mammalian heart isolated from the rest of the body 
and keep it alive for a time sufficient to allow the examination of 
the effect of various conditions upon its activity has long been a 
physiological desideratum. The frog*s heart has for years been 
the subject of minute study but hitherto the mammalian heart has 
been a baffling object It seems to have been forgotten that 
while the frog's heart is a spongy structure having no arteries of 
its own, the mammalian heart is a dense organ dependent for its 
life on a continuous blood flow in its capillaries ; and all attempts 
hitherto made, so far as I know, have been efforts to apply to the 
mammal the methods found successful with the frog, with merely 
the addition of arrangements adapted to keep up the compara- 
tively high temperature at which the mammalian heart normally 
beats. By working in another way I have recently succeeded in 
keeping the mammalian heart alive for more than an hour, and 
beating with perfect rhythm and normal force; the organ is thus 
made almost as available for study as the heart of the frog. The 
method adopted is as follows : The animal having been narcotised 
and the chest opened, the aorta is tied just beyond its arch ; then 
the trunk which, in the cat, gives origin to the right subclavian 
and the two common carotids, is ligatured close to its origin, and 
a cannula put in the left subclavian: finally, the inferior and 
superior venee cave and the azygos vein, and the root of one lung 
are tied. 

Artificial respiration is of course started so soon as the thorax 
is opened, and kept up henceforth. The course of the circulation 
is thus : — left auricle, left veutricle, commencement of aorta, (and 
along the left subclavian to the cannula which is connected with a 
manometer), coronary system, right auricle, right ventricle, pul- 
monary vessels of one luno:, and then back to the left auricle; in 
other words, the only section of the systemic circulation left is 
that through the vessels of the heart itself Since the physiologi- 
cal actions taking place in the lung are among the best known of 
all occurring in the body, they may be eliminated, and we have 
practically an isolated and wellworking living mammalian heart 
for study. The nerves going to the heart may be divided if 
desired, but that is hardly necessary as the want of blood-Qow in 
the nerve centres of the body incapacitates them after a very short 
time, and they no longer are capable of exerting any in^nence on 
the heart. It is possible, however, that changes in the lung 
vessels may affect the results of experiments made on the heart's 
work under different conditions, (e. g. when defibrinated blood is 
sent into it from a vein under various pressures, or when drugs 
are administered to it), and an investijfation of the nerves, if any, 
governing the lung vessels must be under laken as a preliminary 
to a further study of the direct action of various conditions on the 
heart's work. 
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PROCEEDINGS OF UNIVERSITY SOCIETIES. 

Abstracts of the More Important Papers Read at Recent Meetings 



Scientifle AMoeiatian, 



January Meeting. 

On the Double Submazimal Stimalation of Muscle and Nerve, 
by H. Sew ALL. 

This paper embodied a discusBion of the nature of *Uetanu«f'' as de- 

f>endent upon a summation of excitements or of contractions. The polar- 
zinf effects of very weak induced currents upon the nerves were also 
considered. 

Some Arithmetical Theorems Derived from a Question in 
Probability, by Fabian Franklin. 

From a consideration of the probability that an event, which has oc- 
curred in all the trials (stiy n trials) of a given kind that have been 
made, will occur in each of the next r trials of the same kind, we obtain 

the well known theorem ^q \ n ^ ) ^ \ n-|- 1 ) ' ^^ ^^ ^^^ 

n trials the event has occurred A times and failed n — A times, then by 
considering the probability that in the next r trials it will occur fi times 
and fail r — fi times, we obtain the theorem, which perhaps is new, that 

that the value of the pum is independent of X. From this equation a 
theorem relating to the determinants of binomial coefficients immediately 
followB. 



February meeting. 

A New Computation of the Compression of the Earth, from 

Pendulum Experiments, by C. S. Psibok. 

The' principles adopted were as follows : 1. Only experiments with the 
Kater invariable pendulum were used 2. These were newly reduced, 
using the temperature and pressure coefficients determined by the India 
survey. 8. The continents were considered to be formed by upheaval, so 
that the usual reduction for continental attraction di8app«*area In esti- 
mating the small residual effect, it was assumed that the thickness of the 
crust upheaved is i of the diameter uf the arch which gives -fj of the 
usual correction. 4. The entire attraction of the ocenn has been allowed 
for. It was shown that the adoption of these principles in the computa- 
tion greatly reduces the station errors. The resulting compression is 
1 

298.0 ±0.6" 

Some new Experiments on the Oxidation of Sulphaminemeta- 

toluic Acid, by R. D. Coale. 

If sulphaminemetatoluic acid be oxidized by potassium permanganate 
in neutral solution, it has been found that the sutphamine group is trans- 
formed into the sulpho group, and the product is sulphoisophthalic acid. 
If, however, this oxidation be carried on in alkaline solution, the product 
belongs to a class of anhydro bodies which have been called sulphinidos, 
and is anhydro-sulphamine-iso-phthalic acid or sulph-inido-iso-phihalic 
acid. This point is disputed by Jacobsen, and experiments are in progress 
to definitely settle the matter. 

A Spectroscopic Note, by C. S. Hastings. 

This paper, with one read at a previous meeting, described a method 
by which the spectrum of sodium vapor in a Bunsen lamp might appear, 
in a powerful spectroscope, either as the well known double bright line; 
as four bright lines and two dark ones ; as six bright lines and four dark ; 
or, finally, as eight bright lines and six dark. All but the Ust named 
phenomenon had been observed by Young and others. Certain pcculinri- 
Ues occasionally observed in the spectrum of the sun are readily explained 
in the same manner. 



March meeting. 

The Cause of Serial Homology and Bilateral Symmetry, by 
W. K. Beooks. 

Owing to the length of this paper, only part of it was read. In this 
portion the writer attempts to show that the explanation which attributei 
phenomena of this kind to inheritance from a community of independent 
individuals which have become specialized into a comfiound organism, ii 
not supported by the facts of embryology, and that even if it were, this 
would not account for the phenomena, since they exhibit evidence that 
the bond between serially homologous structures is persitit*-nt. 

The phenomena in question cannot, at present, be explained by natural 
selection, and the view that they are due to the direct action of the con- 
ditions of life, or to polarity is also inadequate; and at present we have 
no explanation of them. 

They are so similar to the phenomena of ordinary or special homology, 
that, so long as they are unexplained, we cannot give unqualified accep- 
tance to the explanation of special homologies, which attributes them to 
descent with modification. 

A New Determination of the Mechanical Equivalent of Heat» 
by L. B. Flbtohkb. 

This determination was made by measuring the heat developed by a 
current of measured strength fiowing for a measured time through a wire 
of measured resistance. 

The result is J= 42,200,000 ^S^^^^Vgram at 26.<»8 C, on the 

*v 4 1 r>v 1 «*rth quadrant 

assumption that 1 Onms=l — ^ 

'^ second. 

The mean of Joule's and Rowland's direct measurements givei 

J= 41 ,700,000 ^S^^^Vgram at 26.<» 8 C. The difference between 

these two values is about 12 parts in 1,000. 

The inference is that the Ohm = .988 — — -z which aerees 

second ^^ 

fairly with the direct measurements of the Ohm by Rowland and Lorenz. 

The Structure of the Oills of Toldia and Nucala, by E. 

MiTSUKURI. 

In the ordinary lamellibranchs the grills are extremely complicated 
structures, which not only perform a respiratory function but also gather 
food from the water, convey it to the mouth, e^ect the fertilization of the 
eggs, and, in some forms, also serve as nursing chambers for the yoanft. 

In Nucula and Yoldia the gills are quite simple in structure, and 
have only a respiratory function. A careful study of their structure in- 
dicates that we have in them the primitive form of lamellibranch gill, 
which has, in most forms, become specialized into the ordinary complex 
gill. 

In these two genera they are much like the gills of gasteropods and 
cephalopods. and their structure lends support to the view thtit these 
forms rMther than the lamellibranchs are nearest to the primitive mol- 
luscs, and that the gills of ordinary lamellibranchs have gradually 
assumed nutritive and reproductive functions, as these animals hate 
become adapted to a sedentary life. 



Philological Assoeiaiion. 



January Meeting. 



Final Sentences in the New Testament, by J. M. Crosb. 

The unsatisfactory treatment of final sentences in the New Teftameat 
is the result of a theory that the particles are used indiscriminately with- 
out reference to their classical connection or signification, becnaae of igoo* 
ranee of Greek on the part of the writers. Tbb theory la baaed, ten 
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extent, on the Baceiv^d Text and eupporled bj miinj iaolKtrd paa- 
that H critical Coit now reiiiov<». An eiHminsUon o( thoa- which 
'tAinvd— frlO In all— ihuwi, l»t, that. whiJe tl>ere is b nmrked ieyar- 
'rom ol&esicfil rules in the use of the moodi, Ibere It evidence uf a 
ncy to emphatic Btatenient, whicb will, in a mensu re, explain the 
[e. After secondary tente* the optative is no longer uacd, the tub- 
[vc taking ita place in all chrbs. After primary tcnsea with Iva. the 
9 indicative, ua a more liiid form bi^giDs id appear, ottuc is not used 
Ibe future indicative and /li/ in but few pa«»HKca. '2d. I'bere is evi- 
I of election in Ihc use of the final parliclfS themselves, uf having 
[leared, oiri.^ and pi being very much reilrictiM], while ha baa been 
ij exlenderl and has alninst absurbed the cilbera. The U^. evidence 
1 the disputed paisngM was examined and the explanation offered 
ic peculiar CHse nf the nmudp and the extrneinn in the form of Iva, 
Lhat the former was due to the desire fur emphatic and vivid Ktaie- 
, pausing the cbi'Jca of the subjunctive for the optative, and the 
iindicBlivefor thesuiijuDctivej and the latter to the induence of 
Bw loleoloEy. 3f this theory is correct, it follows Ihai ^at care 
be exercised in e;iegHii> not to unduly press the sifjiiiSeation of the 
nctive, as there is no longer any ftroiind for conipurison with the 
ve ; and also, that the telic force of ii'a ia not to he obliliTatt-d until 
I be bbowD to be contrary to the sense of the passuge in which it 

I the Negative in Early French, by B. F. O'Connor. 

! particle •'mie" (ntieo) first appesrs in French as an adverb in the 
gmrnt de I'Ali'iandre d'Alberic de Bcsan^n," nnd almniit simul- 
usiy is found joim-d to the particle "ne" as 



,u jo.u. >. .... ...... ,'_..,....>. .... ... a ri-'i'iiiurL'ement of Ibe 

thiai-poch. Xlth century, down to XV Ith century, about 
* - - ^'- 's employed in this latter 



rruni hub t-piH^ij. .ailu L^uoLiiry 
le it disappears from ordinary u 



of ita beiuR joined to "ne" as an essential part of the aega- 



eakeni'>g of th 



e lUia pHrlicle is eumetlmes used 



r. A.S. CooKga?ean acconnt of a recent Collection of English 
as by Ewong Ki Chiu, late ofthe Chinese Educatiunaj Mission 
e United States. 

•uary meeting. 

I the QenaioeneHs of the First Antiphontean Oration, by 

iXVIKB. 

IB oratii'n was reipirded by Maetzner as a mere rhetorical exercise, 
be tetralugies. By olbers. e g. Pable and Fuhr, it has been declared 
■ua. The arguments sdvanced by MaetKner in support of his po^l' 
iru not cogeni and have been answered in detail by IJtti«n. In com- 
g the drst epeei'h wth the others, we find many important differ- 
e*peeially from the standpoint of literary criticism Most impor- 
if all ia the wide divergence in the purpose and management uf the 
ent parts of the orations. The narrative and argumpnls of the first 
>n differ fundamentally in form and relative importance from the 
tponding parts of the others Anllphon, as we know him in his 
ibted works, is subtle and shilinil in argument but pays liitle alten- 

the construction of the narrative In this oration on the other 
we find an artistic narrator and bundling logician. Differences may 
w noted in lri.|iology, the handling of synonyms and lh« use of a 
i probability as an engine in argument A minutu examination of the 
ago ilMlf however reveals soniu C' •Incidences. «. f,, in the use of 
■I, Ti — Kal, Toim iibi — TovTo 6i, the arliculur infinitive, and certain 
[irases, but to counterbalance these, the first orallim diflV-m from ihe 
I, in the use of rr aal, In nut emi-loying the neuter singular of adjec- 
and participles aa ahstracts, in the choice of prepositions both elmnle 
n composition, in the position of the poosessive pronouns, and with 
d to special words, t.g,, /if?Jjj. compound relatives, etc. Since the 
; testimony ofthe form and general style Is not weakened hut rathor 
■ihened bv closer lini;ui»tic eiaminiition, we may reasonably alSrm 
his oration is not the work of Antiphon. 

1 Certain Locatives in Andocidea, by E. S. Buhoebs. 

i locative endings considered were -ii and -C«. -6tv, -i, with namoa 
era. It was shown that in Andocidos they occur twice, or more than 
, OS often proportionately as in any other Attic orator or in Tbucy- 
Regarding Andocides a* a representative of the spoken Attic, their 
eia col Inquial speech is thus suggested. They been me early a marked 
re of legal language. They were leu stately than the corresponding 



prepositional phrases, i 

Demosthenes. 

With Athens tbe Attic orators generally used Iha locative ending. 
Byzantine scholarship condemned any oihor use, and it has been folluwed 
by Liddetl and Scott, and others. Un tbe contrary Thiicydides uses pro- 
positions with Athens regularly and Demosthenes in Oration 6S frequently. 

Tbe earlier oratnr* used the locative endings only with places in or near 
Attica, or the seata of national ganiea. Demosthenes and his contempo- 
raries failed to maintain this use of the locative with nelghboriug placoa 
but increased the use with Athens. Of rxamplei of locative ending*. 
those with Athens Iherefiiro constitute! in the earlier orations but a small 
part, in the later almost the entire number. 

The Omission of the Gopala in Plantns and Terence, by M 

WAElBtH. 

A atatement was made of the views of Ritschl in regard to the omiaaion 
of the copula, ofthe modifications made by Brix,and the objections urged 
by Ussing. It was shown that Bilscbl had loo often intri^uced eat into 
the text against the manuscript authority, but that his observation in lh« 
— -- " ngly confirmed by statialical comparisons '" - 



It is found 80 times in Flautus and 6 times in Terence. 
Meliut trit with tbe Perfect Infinitive, a usage common In LIvy. does not 
occur in Flautus, and \» found but ones in Terence, Adel. 160. Tbe 
peculiar diminutive m<liu»nilumil occurs Cure. 4S9, Eleven examples 
are found of metiutt followed by le with an HClive Infinitive. FinaMj 
6 example* were cited of metiaa with an active Infinitive where the 

§ round for the omission of the copula may be the sHmo as in Hor. 
at., II 1, 45 mtllut non langere and Cic. ad Alt. XIV, 22 meliut 



pBOFESSoa QiLDEBSLBBVS deficHbed a terracotta jar with 
three compartments, found by Schliemann at Qisaarlik, and 
offered an explanation of ita probable use. 



Dialect Pecnliaritiea of Rickare le Biaus. by A. M. Elliott. 

From a deUiled count of the dialect f.irms in the RicAari, this paper 
was intended to show its leading phnnetic chnracteri sties, whicb, it i* 
held, prove both author and copyist bt have been Picard. The statement! 
of Foreter and Knauer with reference lo certain vowel combinations (e ff. 
the dipbtbongiaatiun of Latin position — i ^= le, and the traces of the 
Burgundian oi) were found to be incorrect, when tbe whole body of viwal- 
isation of tbe poem was carefully considered, and the relations of these 
phenomena more accurately determined, Eiamplcs were drawn from 
Tobler's Aniel, Gaston Paris' Via ti'Alexta and from Modern French to iU 
lustrale thoatrong tendencies to Ficard diphthongisalion manifest through- 
out tbe work. The guttural system {both teima and mtiiiae) subatantiata 
the results obtained from the vowel-system. 

The Limita of New Testament Textual Criticiam, by J, M. 
Cross, 

The arguments for the theory that any teit of the Now Testament at 
this day, as « j. that determined upon by the Bevition Commilteo, can 
be a complete and final one, are inconclusive, because: 1, We cannot lay 
that we have all tbe evidence for establishing the text that we ever shall 
have New manui^cripts may turn up, which would essentially a<ter tha 
views now held aa lo tbe value of spet'ial types. 2 The mnli-riRls we 
possess have not yet been exhauttad, and there ia atill a great deal of work 
to bo done in the' col laiion of manuscripts and sifting of Patristic quota- 
tions. Mistakes of Tischi'ndorf and Tregolles, commented upon, show tha 
need of more careful examination of tbe sources on which they depend. 
8. The application of tbe same gi-nerally accepted principles gives rise to 
very ditTerent results at the hands of different critics. Consequently, any 
Inxl represents simply tbe individual judgment of the editor on iho evi- 
dence before him. and the results reached i^ve us an approximate text 
only. Toxlual criticism has reached the limits of its applicat'on when 
it has brought forward all the evidence that is capable of beinic produced, 
carefully weighed and accurately alalod, so that everyone, after a full and 
free examination, can form his own conclusion on aisputed points. Tbe 
result Is not so unsatisfactory, for its value lies in the unanimous evidence 
which Is given for the main portion of the text about which there can be 
no dispute. 
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On Certain Componnd Determinants, by G. A. Van Yelzer. 

A determinant of order n whose elements are aik will be designated by 

An^ a minor of A^ of order A by A\^ the determinant of all minors of An 

r! 

of order m by Af, and — will be designated by r^ 

•^ «/ (r — «)/ 

If in the determinant A^ we select a minor Aj^ and form all those minors 
of order m of A^ (m < A) which are not formed by selecting entirely from 
Ah we form a determinant My^ of order n^ — Am which satisfies the equa- 
tion 

(A) If^ = ^l*-"*^"*-^ . ^^"-'>«-i-^*-'^ — 1. 

This is easily proved by means of the theorems in Scott's Determinants, 
pg. 61, sec. 10 and pg. t>4, sec. 16. 

II ow border A^, with n — A rows and columns as in diagram, wherd 
^ r the units run perpendicular to the principal diag- 

onal and all other elements in the border are 
zeros, and where AC represents the determinant, 
An. 

It is evident that the whole determinant AD = 
AB^ X. e. = Ak» 

Consider the determinant AD divided by the 
dotted lines in the figure, so that KL is a square 
block, say of order k (<h). 

If we form an m'^ minor of AD by striking out 
m of the rows and columns intersecting in KL. it 
is plain that this minor reduces to a square block 
formed by striking out m columns of il^and substituting m columns from 
OB in their stead. 

The determinant of all possible such m*^ minors is a compound deter- 
minant of order km whose elements are determinants of order A formed 
by replacing m columns of AB^ which are to the right of the vertical 
dottea line, by m columns of OB selected from the k columns adjacent 
to AB, 

The determinant of those m<^ minors is, of course, a minor of the deter- 
minant of <Ul m<* minors of AD, and, as such, we have, designating this 
minor by Af^, 



.•' u 


c 







Mk={ADy 



W,-<*-i)m-i, jtf/=^*»-<»-*)»-l. JIf/ 



M^ denoting the complementary minor in the reciprocal block. 
Applying formula A to this case we obtain 

ila^fc is the square block ML^ and evidently reduces to a square block of 
order A formed by the A — k columns of AB to the left of the dotted line 
and the k right-hand columns of BO. 

Hence the determinant 7\ in Scott's Determinants, pg. 68, sec. 14, may, 
in certain cases, be expressed without reference to the complementary 
minor in another determinant. 

Many other theorems might be deduced by different selections of the 

Suare block KL which may be any square block which contains none of 
e rows and columns intersecting m BC. 

On the Prerogative of a Ternary Denominational System of 
Coinage, by J. J. Sylvester. 

Professor Sylvester drew attention to the fact that a system of coinage 
in which each coin is three times the value of the one below it would 
possess a superiority above every other in so far as it would admit of all 
payments up to any assigned limit, being effected with the smallest possi- 
ble number of pieces, this advantage increasing with the size of the limit. 
Thus suppose the limit of 10 dollars to be selected, two persons each pos- 
sessed of 7 coins of the respective value of 1,8, 9, 27, 81, 248, 729 cents 
could pay each other by interchange of their coins any sum from 1 
cent up to this limit. The full amount so capable of being paid being of 

8» 1 

course, — - — cents, t. e, $10.43. Whereas with 7 coins doubling at each 

step, the extreme limit would be $1.27. 

Again if each coin were quadruple the value of its antecedent, the 
extreme limit attainable with 8 coins would be only 2 (l-|-4-|-16-|-64), 
or $1.70. The sum of the geometrical progression l4-64~^^'~l~^^^4~ ^*^^ 
being 781 ; 10 coins at least would be required to be possessed by each of 
two persons to enable one of them to pay the other any amount from 1 
cent up to $7.81, whereas as previously shown, 7 would be more than 
sufficient to allow of this binng done on the ternary scale. 

Thus the absolutely perfect system of coinage, so far as this depends on 
the small ness of the number of coins necessary to be used, is that which 
proceeds in a geometrical progression according to the ternary scale. 

The following problem in arithmetic, is suggested by the preceding 
eonsiderations. 



What is the eonditUm that the sums and differences of the integers a^, a,, 
a,, ... On, not subject to any defined law of progression ^ may eompriae 
between tfiem ail the numbers from 1 op to a^ + o, + a, . . . + On, 

March meeting. 
On Binomial Congrnences, (mod. p,/(a?)), by 0. H. Mitchell. 

If /(«) = K= A^B^C" . . . , where A, B, etc., are functions of x irre- 
ducible with respect to a prime modulus,/), and are of degrees a, 6, e, 
respectively, th^n the number of functions of x^ of a less degree than the 
deg^ree of /T, which contain no factor of K with respect to p, being 
designated by r(/r), and the number which contain A but no other factor 
of K being denoted by rj(/r), etc. for Tii{K)^ . . Tj^h^K), . . tabc{K)^ . . , 
the values of these numbers are found from the corresponding numbers 
for an integer k =* a^b'*c^, by substituting po for a, j9^ for 6, etc. Thus, if 

r(/r)=jB<«-»«/>(»-i)*p(«-i)«(p'»— l)(;i» — l)r/»* — I), 

rA{K)= " ( )(;^-l)(;,e_l), 

rABK)= " ( )( )(/»«— I), etc 

The roots of X^ == X (mod. p, K) have the same properties as tho»e of 
x^^ X mod k. Thus if t = the number of irreducible functions (mod,f) 
contained in if, there ar» 2* roots one belonging to each of the 2' classes 
of functions enumerated above. If these roots be designated by R^, Ra^ 
Rbi . . • Rabi . . . . , and s = AB . , , D^ s^= FO . . . Z^, then, 

R, Rn» ^ Rm^ (mod. fi, iT). 

Also, the sum of any number of these roots is congruoos (mod. />, K) 
to the sum of the same number of any others of them, provided the pro- 
duct of the subscripts is the same for each sum. If s denote the product 
of all the irreduciole (mod. p) functions contained in K except those 
contained in s, then, 

/{; /27 = (mod. p, K)^ 

-Ri + /J«~ + i?iI7'+ . . . ^ RatF^t , T. (mod. f>, K), 
If X' dehote any function of a; which contains s and no factor of IT not 
found in «, the analogue of Fermat's theorem is 

X^ ^ A, (mod p, K) ; 

and if IIX, denote the product of all the functions X, of a leas degree thin 
if, the analogue of Wilson's theorem is 

nx. = Rn (mod. p. K\ 
except • contain all but one of the factors of K, in whicb case 

nX, = —R, (mod. p, K). 

Mr. Peirce called attention to the similarity existing between 
some of the above results and certain logical formulae. 

On Two Kinds of k-th Totients, by W. B. Stobt. 

If any number N is resolved into its prime factors, say N = a^bh'^ , . . 
the number 

Tk(N) = a»(*-i) 6*(^-i) c*(y-i) . . . (a*— 1) (6*— 1) (c*— 1) . . . 

is the number of sets of k numbers each, neither greater than N, which 
do not all contain as a divisor any factor of N. This formula includsi 
all the different permutations which can be obtained from any such $A 
of k numbers. The number of such sets, excluding permutations, t. e, 
counting only one permutation to each set, is 

where ^i v V * * * ^k-i ^^^ ^^^ coefficients of the successive descending 

powers of x in the expression (x + l)(af + 2)(jp + 8) . . . (« -|- i( — 1). 

Let now a, 6, «, . . . , instead of bein^ the different prime factors of if, 
be the different least divisors of i\r, which have a given characteristic of 
any nature whatever. By a least divisor is meant one which is not s 
multiple of any other divisor of the given type. Let then the product 
of the binomial factors in the expression r*(2V) above given be developed 
and every A;-th power of a product of least divisors a, 6, e, ... be replaced 
by the A;-th power of the least common multiple of such divisors occurring 
in that product. The value of i*{N) after tneee changes have been msde 
and the value of ^(^V) af^er the substitution of these u>rm8 of t*(N) will 
be the number of sets of k numbers each, none greater than N, which 
do not all contain any divisor of N having the given charactertstie, 
respectively inclusive and exclusive of permutations. It is noticeaMs 
that if any divisor havine the given characteristic, but not a least divisor 
of that type, were introduced into the formula the result would sot bt 
affected, provided account is taken of €Ul the least daiuorM. 

A. S. Hathaway also read a Paper on Modular FooctioiML 
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OFFICIAL ANNOUNCEMENTS. 

CHARGES FOR TUITION. 

By authority of the Trustees, February, 188 L 



The charge for taition is eighty dollars per year payable in two 
snms, forty dollars on the first of October, for the first half year, 
and forty dollars on the first of Febrnary, for the second half year. 
The Treasurer's office is not aathorized to make a deduction for 
a period less than half a year, or to make a deduction because the 
student gives only a part of his time to study, or because he 
belongs to but one class. 

Charges for materials, instruments, breakage, etc., are made 
in the laboratories, but there are no other extras. 

Upon entering the University and before attending any class 
every student (including the Fellowa and the holders of Scholar- 
ships) is required to deposit with the Treasurer the sum of ten 
dollars. This sum will be repaid to him when he withdraws from 
the University, if there are no charges against him in the Treas- 
urer's office, the Library, the Laboratories, or elsewhere. A key 
to a coat closet will be furnished if &<ked for. 

Holders of Fellowships and Scho'arships are not charged the 
^neral tuition fee for any period after the date of their appoint- 
ment. Holders of Scholarships are charged the fees for material, 
etc., made use of in the Laboratories. 

Chemical Laboratory. 

Workers in the Chemical Laboratory will be charged twenty 
dollars for the year, or ten dollars for the half year (in addition to 
the general tuition fee, which is eighty dollars,) for gas, chemicals, 
etc. From this charge Fellows only are exempt. 



A charge will also be made, at the end of each year, against 
all (including Fellows) who work in the Laboratory for apparatus 
taken from the Laboratory stock and not returned in good condition. 

Those who merely attend the annual course of Chemical 
lectures and have no other connection with the University, will 
pay for this privilege the sum of twenty dollars. 

Biological lAMboratory. 

The fees for work in the Biological Laboratory are — 

1. To undergraduate students, whether matriculates or not, 
taking the regular courses of instruction in Biology, there will be 
char^red (in addition to the general tuition fee, which is eighty 
dollars.) twenty dollars, for material and the use of apparatus. 

2. To medical men. graduate students and others taking only 
the annual course of instruction in Animal Physiology, with the 
corresponding laboratory practice, fifty' dollars, which includes 
payment for material and the use of apparatus. 

3. For a course of practical instruction in Histology, (including 
material and the use of apparatus), twenty-five dollars. 

4. Students engaf^ed in investigation or special individual 
work will be charged twenty dollars for the use of instruments, 
&c., and be required to pay for any material used except the 
usual histoloj^ical and chemical reagents. 

5. Those who merely attend the annual course of Biological 
lectures and have no other connection with the University will 
pay for this privilege the sum of twenty dollars. 



NOTE IN RESPECT TO THE STUDY OP PRENCH AND GERMAN. 



After a general consultation upon the subject, the follouriny 

I. It is not required of every student to follow the French and 
German courses here prescribed ; but no one will be allowed to 
graduate until he has given evidence that he has a knowledge of 
those languages, corresponding to that which may be acquired in 
the minor course here given. 

II. The rudiments of French and German are not taught in 
this University. They may be learned by the student before 
or after his admission to the University; but they must be 
learned before he can enter here the classes in Modern Lan- 
guages. 

III. For admission to the minor course in German a candidate 
must show a knowledge of the inflections and of twenty-five pages 
of some German Reader. 

For admission to the minor course in French the candidate 
mast show as much knowledge as may be acquired by a study of 



Note is published by authority of the Academic Council. 

Keetels' Analytic French Reader, Part I, and twenty-five pages 
of Part II ; and of Ploetz' Grammaire nouvelle, {Lexicographic,) 

IV. One year's successful study of either language counts as 
a minor course. The student who has completed a minor course, 
should be able to read, at sight, ordinary modern prose. 

y. The major course, which occupies a .second year, leads the 
student to a more critical study of the language, its history, struc- 
ture and literature. The lessons are conducted in French or 
German, and the writing of essays is required. 

VI. Students who have such an amount of knowledge as may 
be gained in the major courses, can pursue, if they choose, ad- 
vanced courses of instruction as they are from time to time offered. 

VII. If French and German are offered for matriculation, 
instead of Greek, the minor course in one and the rudiments of 
the other are required. 



EXAMINATIONS POR THE DEGREE OP DOCTOR OP PHILOSOPHY. 

ITie following statement in reapect to the terms upon which the degree of Doctor of Philosophy is bestoxoed has been 

authorized by the Academic Council. 



1. The candidate must have taken his first degree in a college 
of good standing. 

2. An interval of three years or more must elapse between his 
baccalaureate examination and his graduation as Doctor of Phi- | 
losophy. ^ 

3. He must be accepted as a candidate by the Academic 
Council of this University one year before his final exami- 
nation. 

4. He must file with the President, prior to his being accepted 
as a candidate, a statement of the principal and subordinate 
anbjects on which he desires to be examined; and, when it is 
determined, a statement of the subject of his graduating 
tiieais. 



5. His thesis must be submitted to the Academic Council at 
least three months prior to the time when he proposes to pass his 
final examinations. This thesis will be carefully scrutinized, and, 
if found satisfactory, arrangements will be made for further oral 
or written examinations, one or more of which must be in the 
presence of the Academic Council. 

6. In exceptional cases, by special permission of the Academic 
Council, non-resident students may be examined for this degree. 
Such scholars must be accepted at least two years before their 
final examination, and must prosecute their studies under such 
arrangements and conditions as shall meet with the approbation 
of the President and Professors of this University. In other 
particulars, the regulations above given will apply to these cases. 
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SPECIAL NOTICES AND CURRENT INTELLIGENCE. 



VISIT OF PRESIDENT HAYES. 

The President of the United States, Rutherford B. Hatss, 
visited Baltimore, Satardaj, Febroary 12, 1881. 

By invitation of the Hopkins Trustees, he came to the Univer- 
sity, at 3 P. M., and the officers and stndents were personally 
presented to him in Hopkins Hall. By a vote of the Trustees 
the honorary degree of Doctor of Laws was conferred upon him, 
and he acknowledged the compliment in a brief address. 



COMMEMORATION DAY. 

The twenty-second of February, 1881, was observed, according to 
usage, as the Commemoration Day of the Johns Hopkins Uni- 
versity. At eleven o'clock in the morning, Hopkins Hall was 
filled with an assembly which included the Trustees, the Academic 
Staff, the Oraduates, the .Students, and a number of invited guests, 
among whom was the Mayor of the City. After an address by 
President Oilman, which occupied nearly an hour, and reviewed 
the present condition of the various departments and agencies of 
the University, the academic degrees were conferred as follows : 

Ba4iheiors of Arts. 

Edwin G. Kichakdson, of Baltimore, who received his previous 
training at the Pembroke School, Baltimore, and pursued while at this 
University, studies in Greek and Latin as major subjects, and in History, 
German and French as minor subjects. 

Lek Sale, of Louisville, Kentucky, a former student of the Louis- 
ville High School, who has finished major courses in Latin and Greek, 
and minor courses in History, German and Physics. 

Doctor of Philosophy. 

Christian Sihlkr, of Cleveland, Ohio, who received his academic 
education at a German gymnasium, the Concordia College, in Indiana. 
He then entered the Medical Department of the University of Michigan, 
where he received the degree of Doctor of Medicine in 1871. He has 
been connected with the Johns Hopkins University for three years, as 
Student, Fellow, and Assistant in the Biological Laboratory. He was 
examined in Animal Physiology as his main subject, and in Animal Mor- 
phology anfd Chemistry,, as subordinate subjects. His thesis, on <*The 
Formation pf Bone and Tooth," was submitted to Dr. Gkorge A. Otis, of 
the U. S. Surgeon-General's Ofiice, Washington. 

An address had been expected from Dr. A. Graham Bell, of 
Washington, but, on the day previons, a telegrram was received 
from him, saying that ill health prevented him from complying 
with the invitation. 

In the evening, from 8 to 11 o'clock, the library and halls of 
the University were thrown open to a company of gentlemen and 
ladies, several hundred in number. 



MEETING OF AMERICAN LIBRARY ASSOCIATION. 

The Amerioan Library Association held the final session of 
its annual meeting in Hopkins Hall, Friday, February 11; the 
previons sessions having been held in Washington. Among those 
present were Justin Winsor, of Harvard University, President of 
the Association ; Melvil Dewey, Secretary of the Association ; 
H. F. Bassett, Waterbury, Conn. ; E. C. Bigmore, London ; J. S. 
Billings, Surgeon-General's Office; Alice J. Bragdon, Public 
Library, South Boston ; Mellen Chamberlain, Boston Public 
Library; E. Cleaves, Boston; R. Colton, American Antiquarian 
Society Library; C. A. Cutter, Boston Athenaeum; C. C. 
Darwin, Congressional Library ; Sarah F. Earl, Worcester Pub- 
lic Library; John Edmands, Philadelphia Mercantile Library; 
W. E. Foster, Providence Public Library; Sarah C. Godbold, 
Public Library, East Boston ; S. S. Green, Worcester Public 
Library ; W. M. Oriswold, Bangor, Me. ; G. W. Haines, Cornell 



University; H. A. Homes, New York State Library; J. K. 
Hoyt, Newark, N. J. ; D. Hutchinson, Washington ; F. Jackson. 
Newton, Mass. ; J. N. Larned, Toung Men's Library, Buffalo; 
F. Leypoldt, New York; 0. N. Merrill, Cincinnati Public 
Library ; E. J. Nolan, Philadelphia Academy of Sciences ; 8. B. 
Noyes, Brooklyn Library ; W. T. Peoples, New York Mercatnile 
Library; W. F. Poole, Chicago Public Library; R. B. Poole, 
New York Young Men^s Christian Association; W. J. Rhees, 
Smithsonian Institution ; O. H. Robinson, University of Roches- 
ter ; Mrs. M. A. Sanders, Pawtucket Free Library ; A. W. Tyler, 
Indianapolis Public Library ; F. Vinton, College of New Jersey. 

Representatives of the principal Baltimore literary institntioos 
were also present. 

J. W. M. Lee, of the Mercantile Library ; P. R. Uhler, of 
the Peabody Institute ; and W. Hand Browne, of the University 
Library, acted as a committee of reception. 

President Oilman welcomed the Association to Baltimore, and 
expressed his obligations and those of his colleagnes to the 
librarians who have generously lent for use in Baltimore sack 
books as have been called for in the prosecution of University work 

Papers were read by O. H. Robinson, of the University of 
Rochester, on " The Relation of Libraries to College Work," and 
by S. S. Green, of the Worcester Public Library, on " Library 
Aids." 

• After a lunch, to which the Association was invited by the 
Trustees of the University, the members of the Association visited 
the Peabody Institute, the Mercantile Library and the rooms of 
the Maryland Historical Society. 



DUPLICATES IN LIBRARY. 

The following Tolamet will be exchanged, or sold at anoezed prioet. Wbert 
no blading Is specified, the book is unbound. Address Dr. W. Haad Browns^ 
Librarian. 

Arbkitkic aus d. Physiol. Awstalt. Lrtpzio. Bd. 10, 8vo. bf. mor., Leipzig: 1876, 7S 

Arrriten a. d. Zoolou.-zoot. INST. z. WOkzburo IV, 1, 8to. Hsmburg: 1877....... 79 

Archiv fur Anthbopolooik VIII, 3, 4, 4to., Bnuinachweig : 1876 — ~.» — S W 

Arciiiv. p. mikroskop. AMATOMiK. XIII, 8to., Bonn : 1876-7 5 W 

Arciiivio olottolooico Italiano. V, 1, 8to.. Rome: 1878; VII, 1, 8to., Bome: 1880, 

Each ^ 51 

Aristophanes. Frdsche. Ed. Kock, 8to., Berlin : 1868 9S 

Bain. Logic. 2 r., cr. 8to.. cloth (worn), London : 1870....»» ^...^ ..»»..> 1 13 

Bauoissin. Studien x. Seiuit. religlonsgeachichte hft. 2, 8to., Leipzig : 1878 TS 

BoKUMBR. RoinaniacheStudien. XV, 8vo., Bonn: 1880 «....„......„..- 4» 

DoKDKRLEiN. HomeHsches iilossar. 3 v , 8to., bf. raor. Erlangen : 1850 ..... S 58 

DOntzbr. Horaerlsche Ahhandlungen, 8to hf. mor., Leipzig: 1872 1 A 

Heobl. Rncyclopidie, 2 t., 8ro., hf cf., Berlin : 1843. -.„ «..,.^ % • 

He(ikl. Philosophie der Geschichte, 8vo.. hf. cf., Berlin : 1840« 1 61 

Hkokl. RechUphilosophie, 8vo., hf. cf., Berlin: 1810 I « 

Hkrbabt. Einleitung in die Philosophie, hf. cf., Leipzig: 1850. ^ 1 91 

HOBBBS. English worlu. Vol. I, 8vo., cloth, London : 1839 7S 

HoFjfANN u. ScuwALBB. Jzhresb. u. d. fort. d. Anzt. a. Physiol. V. 2, Leipzig : 1878 V 

Holland. Ronmans dou Chevalierau Lyon, ad ed., 8to., hC mor., Hannover: 1880, 1 H 

Hums. Essats. 2 v , 8vo., old cf., London : 1788 „ » 2 • 

Jacob. Bedeutung der FQhrer Dantes, pph., Leipzig : 1874 .. 9 

JouBNAL OP Philology, VII, 8to., London : 1876... ^^ !• 

JouBNAL DB Mathbmatiques, (LiouviUe), III, S^rie I, 4ta, Paris: 1875 3 a 

Litkratubblatt p. gkrm. u. boman. Phiijolooib Nos. 1-7, 4to., Heilbronn : 1880, *S 

liONOOX Math. See Pbockeoings. Nos. 159-162, 8to., London : 188i) . ^^. SP 

Marby. Physiologic Exp^rimentale, IV, 8V0., Paris: 1880...„ — »• 

Nitzsch. Epische Pofisie der Griechen, 8vo., ht mor., Leipzig : 1862 .....—. 2 51 

PflOobb. Archiv. f. d. gesammt. Physiologic, XIV, 8to., Bonn: 1877 ..,...«..-«. 2 •• 

PoooBNDOBFP's Annalbn. ErgSnzungsb., VIII, 8vo., Leipzig: 1877 ^ ...... S 

Pbantl. Geschichte der Logik, 4 v , 8vo., hf. mor., Leipzig : 1865 « . 5 • 

Prbobr. Dante's Matelda. MOnchen : 1873 « 

Ravaisson. La Philosophie en France su XIX Sitele, 8to., bf. mor., Paris : 1868... 1 91 

Rbhdantz. Indices s. Demosthenes Philippische Reden, 8vo., Leipzig : 1874..... S 

Scabtazzini Dante, sein Zeit, sein Lebt>n, &e., 8n>., Biel : 1868 ^ 1 M 

Si'HMiixr. Das Perikleische Zeisalter., Bd. 1, 8to., hf. mor., Jena : 1877 W 

Schmidt-MClhkim. Physiol, d. Haussiugethiere, 8va, Leipzig: 1879 . 1 9 

8TKINTHAL. Gcsi'hichte der SprachwissenschafU, 8vo., bf. mor., Boriin : 1863......... tM 

Stewart, Duoald. Worlcs, 11 t., 8vo., cloth, Edinburgh: 1854 12 «• 

Trendelenburg. Logischc Untereuchungen, 2 t., 8to., Leipzig: 1870 . ...^~. 2 M 

WoiiLER. Mineralanalyse, 8vo., hf. raor., GGttingcn: 1861... -«..«..........„^.-.- TJ 

Zkitscu. p. dbutscub Philolooie VII, 8vo., Halle: 1876....«.......«.^.^.„«..»^.... 1 H 

Zbitsch. p. romanischb Philouwik 1, 8V0., Halle: 1877». ...... ........... ............... 1 W 
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SEMI-ANNUAL EXAMINATIONS. 

jRr«< Half' Year, 1880-81. 

) Semi-Annual Examinations were held according to the following 
iile: 

StUur^my^ January 15, 

Proee Gompoaition, CIomm A and B, 
lology. 

Wednesday, January 19. 

!h: Major, 
in Osteology. 

Thursday, January 20. 

tn Osteology. 

Saiurdfiy, January 22. 

an : Minor, Schiller, Prose, 
an: Schiller, WalUrutein, 

Monday, January 24. 

ice. 

•al Biology. 

Tuesday, January 25. 

al Physiology. 

Wednesday^ January 26. 

sn Grammar and Prose Composition, 
sn : Schiller, Prose, 

Fi*iday, January 28. 

rn History, 
al Biology. 

Saturday, January 29. 

cal Economy, 
culation in Algebra, 
culation in Geometry. ^ 

Monday, January 31. 

al Physiology. 
Prose Composition. 

Wednesday, February 2. 

: Livy. 

: Sophocles, Electra, Antigone, 

', Herodotus, 1, II {private reading), 

: Horace, Od, III, I V, Epod., etc. [private reading), 

Thursday, February 3. 

: Livv. 

: Sophocles, Eleetra, Antigone, 

Saturday, February 5. 

h: Minor. 
Q : Dante, 
al Physics. 

Monday, February 7. 

al Physics, 
culation in Latin. 

Wednesday, February 9. 

m : €k)ethe, Egmont 

ID Prose Composition and Bauer's Grammatik. 

Thursday, February 10. 

in : Goethe, Egmont 

Saturday, February 12. 

: Tacitus. 

ential Calculus. 

culation in Trigonometry. 

culation in Analytical Geometry. 

Thursday, February 15. 

h : Minor. 

Wednesday, February 16. 

: Livy (private readings). 
: Tacitus (private readings), 

Saturday, February 19. 

: Herodotusf 
y of Functions. 

in Grammar and Prose Composition, (suppl). 
: Homer. Odyssey^ I-VI (private readings), 
: Euripides, Alcestis (private readings). 
Bolaiion in Greek. 

Wednesday, February 23. 

: Herodotus. 
: Casar, BeU. Civ. (private readings), 

Thursday, February 24. 

cal Trigonometry. 

Saturday, Febrttary 26. 

h: Mijor. 

Thu$*sdav, March 3. 

: Htmer, Odysse^f YII-XII (private reading). 



(7) 
(2) 

(8) 
(8) 

(8) 

(18) 
(10) 

(8) 

(5) 

(18) 
(7) 

(18) 
(8) 

(11) 
(H) 
(20) 

(5) 
(10) 

(11) 
(6) 
(1) 
(1) 

(11) 
(6) 

(8) 
(4)- 

(18) 

(13) 
(8) 

(8) 

(11) 

(8) 
(4) 

(18) 
(12) 

(8) 

(6) 
(8) 

(4) 
(8) 
(8) 

(1) 
(2) 

(2) 

(4) 
(1) 

(1) 

(8) 
(1) 



ADDITIONS TO ROLL OF STUDENTS. 

(The full list of Officers and Students for the current year, will be found 
in University Circulars, No. 8, pp. 91-93.) 



Applbgarth, Albert 0. Baltimore. 

ftdttOMT* City CoUsf*. Ctmd\4alft. 

OooKB, Crarlu a. Baltimore. 

Bftltimor* City Colleg*. Chm^iatry. 

CooKB, Frkdkrick H. Kock Bottom, Mass. 

A. B., Williams Collet*. 1880. Orttk. 

Dayis, Ellert W. Oconomowoc, Wis. 

8. B , UutTerstiy of Wisoonsia, 1879. IfaiAemufie*. 

DuKFKB, William P. Berkeley, Cal. 

A. B., UaiTenity of Miohigaa, 1876. MvMumaticti. 

Miller, John H. Camden, Ala. 

A. B., Ertklne Collega, (8. C), 1880. Matkewkatie$. 

Notes, William A. Grinnell, Iowa. 

A. B-, Iowa Collego, 1879. Chtmutry. 

Tbeadwell, William H. Portsmouth, N. H. 

Ph. D.f UBiversity of Boidelborg. 1880. Pktlonphy. 

Whiting, Guy F. Baltimore. 

M. O., Uairersity of Marylaad, 1878. BioU^ffw 
Total number of Enrolled Students, 1880-81, 177, ot whom 97 are Gradaatea. 



848 Lexington Si. 

96 Harlem Ave, 

US Druid mU Ave, 

156 rr. BiddU St. 

Belvidere House. 

268 N. Hofeard St 

19 MeCulloh St, 

48 Cathedral St, 

148 W, Lanvale St. 



FELLOWSHIPS. 



Twenty Fellowships, each yielding five hundred dollars are annually 
awarded hy the Johns Hopkins University to college graduates who 
desire to pursue special advanced courses of study. A circular explaining 
the system will be sent on application. Applieatione for the next year 
should be made prior to Mag 18, 1881. 



BRIEF ANNOUNCEMENTS. 

Dr. Austin Scott, Associate in History, in place of the coarse of pub- 
lic lectures heretofore announced to be given by him, will begin a class 
course of instruction in American Constitutional History, Wednesday, 
April 6, at 12 M., and continue the same on Wednesdays, at 4 P. M., 
and Saturdays, at 12 M., until May 25, 1881. 



The lectures of Pbofsssor A. Graham Bell on ** Speech " may be ex- 
pected in October next. Ill health and a pressure of engagements have 
prevented him from delivering them during the current yea>. He has 
however consented to give one lecture upon the Photophone, In Hopkins! 
Hall, April 22, 1881. 

PBorESsoR John McOradt, of the University of the South, Sewanee, 
Tenn., formerly Professor of Zoology in Harvard University, will give a 
course of six public lectures on the Theory of Development and its- Philo- 
sophical Significance, in Hopkins Hall, beginning Thursday, March 81; 
and continuing on Friday, April 1, Monday, April 4, Tuesday, April 5, 
Friday, April 8 and Monday, April 11. 

M. Rabillon, Lecturer on French Literature, began a course of ten 
lectures (in French), on French Poetry, etc., Saturday, March 5, and 
will continue them on successive Saturdays until May 7. 



Samubl F. Clarkb, Ph. D., Assistant in the Biological Laboratory, 
has been invited to lecture on Natural History at Smith College, North- 
ampton, Mass. He will give instruction in Elementary Zoology, at the 
Chesapeake Zoological Laboratory, during its next session, as heretofore 
announced. 



Kaxichi Mitsuxuri, Ph. B., Fellow in Biology, has returned to the 
University of Tokio, Japan, and has consequently resigned the Fellow- 
ship held by him here. 

Arthur Wilson WnKCLSR, A. B., of Rockland, Mass., a graduate of 
Amherst College in 1879, and a Fellow in Physics of this University, 
died in Baltimore, January 6, 1881, aged 21 years. A brief memorial 
notice of him has been printed and distributed. 

Harrt Swank, a native of England, who has been one of the Janitors 
of this institution since 1876, died March 15, at the age of 27 years. He 
was an obliging, industrious and faithful man who was struggling against 
adversities, in a brave and helpful spirit, respected by all who knew him. 

Thb MicDicAL AND Chiruroical FACULTY OP Martlanii will hold 
its next session in Hopkins Hall, beginning April 12, 1881. 
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DEATH OF 

GALLOWAY OHESTON, 

First President of the Board of Trustees of the Johns Hopkins Universitj, 

who was born in Baltimore, Maj 31, 1806, and died in Baltimore, March 9, 1881, 

In the seyentj-flflh year of his age. 



BIOGRAPHICAL NOTE. 

Galloway Cheston, the son of James Cheston, a successful merchant, passed his life in Baltimore, the 
place of his birth. After receiving a good education in St. Mary's College, before its well known 
academic department was given up, he engaged with success in mercantile pursuits. He was called to 
many positions of financial trust, and was selected to be a director in various philanthropic and edacik 
tional institutions. In all these stations and in the various relations of private life he commanded the 
respect of those who knew him as an exemplary and upright man, attentive to every duty and governed 
by an unwavering Christian faith. He seldom failed to attend the meetings of the Board and was always 
the advocate of a liberal and enlightened policy. 

The following statements regarding his life were published in the Baltimore American, March 10, 
1881: 

Galloway Cheston, after receiving an academic education, went into business with his father onder the firm name of Cheston k 
Son, millers and flonr merchants. The firm afterwards did a large business in the importation of coffee from Brazil. Mr. Chestoo wai 
in business in Baltimore for nearly half a century, and acquired a most excellent reputation for probity and intelligence, as well ai for 
his success as a merchant. He was for a long time president of the Copper Smelting Company. One of the most responsible officei 
that he ^\er filled was that of chairman of the Finance Committee of the Baltimore and Ohio Railroad Company, after being a prominent 
director in the company. His rare business tact, shrewdness, and ability as a financier were so generally recognized, that at the death of 
the late Johns Hopkins, who had for many years been at the head of. the finance committee of the road, he was unanimously chosen to 
succeed him. The excellent manner in which he discharged the duties of that office attested the wisdom of his selection for that important 
trust. He was for many years a director in the Farmers and Planters' Bank, of which his father, James Cheston, was the first presidenti 
. . . and also in the Sayings Bank of Baltimore and in the Peabody Fire Insurance Company. His was a very active business life, 
and the large number of positions which he held shows the confidence reposed in him by those with whom he came in contact in his lonf 

mercantile career He was president of the Board of Trustees of the Johns Hopkins University, a trustee of the Johai 

Hopkins Hospital, a trustee of the Peabody Institute, a director in the Manual Labor School, a director of the Maryland Bible Sodetj, 
a director of the Baltimore Orphan Asylum and of similar institutions. He married a daughter of Mr. James Carey, a well-knowi 
Baltimore merchant. His wife preceded him to the grave several years ago. She died childless. Mr. Cheston retired from busine« 
some years since. He was an attendant at the meetings of the Orthodox Society of Friends, on Monument Street. 



Minnte adopted at a meeting of the Trustees and Academic Staffs March 15, 1881. 

At a meeting of the Trustees and Academic StaflT, the chair having been taken by Hon. George W. 
Dobbin, the following minute was presented by Hon. C. J. M. Gwinn, and after remarks by the morer, 
and by President Oilman, Mr. Francis T. King, and Judge Dobbin, was unanimously adopted. The 
action of the meeting was communicated to the family of Mr. Cheston, and will be entered upon the 
records of the Trustees. 

" The Board of Trustees of the Johns Hopkins University, its President, Professors and Associates, hafing assembled to makesooM 
fitting record of the loss, by death, of Galloway Cheston, the President of its Board of Trustees, hereby record their estimate of Ui 
character and services. 

" Mr. Cheston, who had been well known from his boyhood to the founder of this University, was named by him, when it was M 
organized, as the President of its Board of Trustees. 

" He fully justified the choice thus made. Kindly, but firm in temper, broad, thoughtful and charitable in opinion, prudent wk 
laborious in action, and pure in heart, his advice and effort have greatly aided in laying deep and strong the foundations of this UbIvwbV* 
If it should grow to greatness, as we trust it will, his name will be imperishably connected with its history. '^ 
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CALENDAR, ACADEMIC YEAR, 1881-82. 



Vext Term 
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Next Term Closes. 
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MEETINGS Ot" SOCIETIES. 



BdwMfic. First Wednesday of each month, 
at 8 P. M. Next meeting, October 5. 
L. B. Fletcher, Secretary. 

JPhlMogieal* First Friday of each month, 
St 12 Jf . Next meeting, October 7. 
M. Warren, Secretary. 



Metaphpsieai. Second Tuesday of each 
month, at 8 P. M. Next meeting, October 
11. 

HUtoricaiandrofiHeaiSeience. Third 
Friday of each month, at 8 P. M. Next meet- 
ing, October 21. 

H. B. Adams, Secretary. 



MtUhemaiicfU. Third Wednesday of each 
month, at 8 P. M. Next meeting, October 19. 
O. H. Mitchell, Secretary. 

If€iiur€Uists^ Fieid dubm Excoriiong each 
Saturday during the Spring and Autumn. Regu- 
lar meetings for the reading and discossion of 
papers once a month. 

H. F. Reid, Secretary. 
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ACADEMIC STAFF, 1881-82. 



Pbesidbnt and Pbofsssobs. 

Danibl G. Oilman. 81 Saratoga St. President 

A. B., Yale Colleg*, 1853, and A. H., 1855; LL. D., Harrard UairartlU and St. John's Col- 
1«C«, 1876; ProfoMor in Tal« Colleg*. 1863-72; Pr«aid«nt of th« Univonity of Califor- 
nia, 1872-76. 

Basil L. Gilderslbeyb. 268 St. Paul St. Qreek, 

A. B.. Prineelon CoIUm, 1849, and A M., 1852; Ph. D., Univonity of QoUinnB. 1853; 
LL. D.. Collogo of William and Mary, 1869; Profowor of Orook in the UniToraity of 
Yirginia, 1856-76; ProfoiMr of Latin in th« Univorsity of Yirg inia, 1861-66. 



H. Newell Martin. 



221 St. Paul St. 



Biology, 

M. B., UniTorsitf of London, 1871, and Dr. So., 1872; A. B., Unlvortity of Cmnbridgo, 1874, 
and A. M., 1877; Folloir, and lata l^otaror on Natnral Htstorr in Christ CoUen, 
Cambridffo ; Follow of Unireraltj CoUoge, London; M. D., (Hon.) UniTorsity of Ooorgia, 
1881. 

Charles D. Morris. (Collegiate) 168 N. Howard St. Latin and Qreek, 

A. B.. Lincoln CoUojto. Oxford. 1849. A. M., and Follow of Oriel College, Oxford, 1852; 
Profeaeor in the Univereity of New York. 1875-76. 



Ira Bsmsen. 



213 St Paul St. 



Chemistry, 



College of the City of New York ; M. D.. College of Phyeioiani and Surgeons. N. Y., 1867 ; 
Ph. D.. UnlToreity of Oottingen. 187U ; ProfMaor of Chemiitnr in Williame College, 
1872-76^ and pre? ioaily Asaieunt in Cnemistry in the University of T^ingen. 

Henry A. Rowland. 14 Cathedral St. Physics, 

O. £., Rensselaer Polyteehaio Institute, 1870; Assistant Professor in the same, 1872-75; 
Fh. D., Johns Hopkins University, 1880. 

J. J. Sylyester. Mt. Vernon Hotel. Mathematics, 

A. M.. UniTorstty of Cambridge; F. R. S., London and Edinburgh : Corresponding Member, 
Institute of Franoe ; Member, Academy of Soienees In Berlin, OottiDgen. Naples, Milan, 
St. Petersburg, etc. ; LL. D-. University of Dublin, UniTorsity of Edinburgh; D. C L., 
University of Oxford ; Honorary Fellow of St. John's College, Cambridge ; late Proftseur 
ot Mathematics in the Royal Military Aoademy, Woolwich; Copley Medalist, Royal 
Society, London, 1880. 



LSOTTTREBS. 



A. Graham Bell, Ph. D. 
W. W. Goodwin, Ph. D. 
G. Stanley Hall, Ph. D. 
John J. Knox, A. M. 
S. P. Lang LEY, Ph. D. 
Sidney Lanier. 
Geo ROE S. Morris, A. M. 
Simon Kewcomb, LL. D. 
Chables S. Peirce, A. M. 
Leonce Babillon, Bach, ds Lett. 

BiCHARD M. YeNABLE. 



Washington. 

Cambridge. 

Cambridge. 

Washington. 

Allegheny. 

Baltimore. 

Ann Arbor. 

Washington. 

Baltimore. 

Baltimore. 

Baltimore. 



Phonology, 

Plato* 8 Republic, 

Psychology, 

Banking, 

Physics, 

English Literature. 

History of Philosophy. 

Political Economy, 

Logic, 

French Literature. 

Qmstituiional Law, 



Associates. 



Herbert B. Adams. 123 W. Madison St. History, 

A. B., Amherst College, 1872; Fh. D., University of Heidelberg, 1876; Leoturer on His- 
tory at Smith College. 

Maurice Bloom field. Sanskrit, 

A. M., Fnrman University, 1877; Ph. D., Johns Hopkins University, 1879. 

Herman C. G. Brandt. 890 Druid Hill Ave. German, 

A. B.. Hamilton College. 1872. and A. M., 1875; Assistant Professor of Modem Languages 
in Hamilton CoUege. 1874-76. 

William K. Brooks. 181 N. Calvert St. Biology, 

A. B.. Wllllanu OoHege. 1870; Ph. D., Harvard Uoiversity, 1875; Director of the Chesa- 
peake Zoological Laboratory. 

William Hand Browne. 2 Huntingdon Ave. Librarian, 

M. D., University of Maryland, 1850. 

Thomas Craio. Washington, D. C. Applied Mathematics, 

C. £.. Lafeyette College. 1875 ; Ph. D., Johns Hopkins University, 1878; of the U. S. Coast 
and Geodetic Surrey. 

A. Marshall Elliott. 142 N. Charles St. Romance Languages, 

A. B., Haverford College, 1866, and A. M., 1878; A B., Harvard University, 1868. 

Charles S. Hastings. 8 Denmead St. Physics, 

Ph. B.. Yale College, 1870, and Ph. D., 1873; Holder of the **Tyndall Scholarship " in Parts. 
1875. 

Harmon N. Morse. 12 Denmead St. Chemistry, 

A. B.. Amherst College. 1873 ; Ph. D., University of Qottingen, 1875; Instructor in Chemistry 
at Amherst College, 1875-76. 

Austin Scott. Washington, D. C. History. 

A. B.. Yale College, 1869; A. M.. University of Michigan, ISTO; Fh. D., University of 
Leipsic, 1873; late Instructor in History at the University of Michigan. 

William T. Sedgwick. 89 Mt. Vernon Place. Biology, 

Ph. B , Yale College, 1877; Ph. D., Johns Hopkina University, I88L 

Henry Sewall.- 48 McCulloh St. Biology, 

S. B., Wesleyan University, 1876 ; Ph. D., Johns Hopkins University, 1879. 

William E. Story. 41 Franklin St. Mathematics, 

A. B.. Harvard University. 1871; Ph. D.. University of Leipsic. 1875; Tutor of Mathematics 
in Harvard University, 1875-76. 

Philip R. Uhlkr. 218 W. Hoffman St. Natural History. 

Librarian of the Peabody Institute, and President of the Maryland Aoademy of Sciences. 

MiNTON Warren. 89 Mt. Vernon Place. Latin, 

A. B., Tnfts Colleg*, 1870; Fh. D., University of Strassbnrg, 1879. 



Chemistry, 



Instbuotobs and Assistants. 

R. DoRSEY CoALE. 215 Msdison Ave. 

Ph. D., Johns Hopkins University, 1881. 

Lawrence B. Fletcher. 268 N. Howard St Physics, 

A. B. Columbia College. 1877, and A. M., 1880; Fellow of Columbia OoIIog^ 1877-60: 
Fh. D., Johns Hopkins University, 1881. 

Fabian Franklin. 228 W. Lanvale St Mathematics. 

Ph. B.. Colombian University, 1860; Fh. D.. Johns Hopkins University, 1880. 

Philipfe B. Marcou. 88 Hamilton St French. 

A. B.. Harvard University, 1876. and A. M., 1879. 

Hugh Newell, Maryland Institute. Draving, 

Instructor in Drawing in the Maryland lnstitnt«. 

George P. Nicolassen. 600 W. Lomhard St. Greek and Latin. 

A. B., Uoiversity of Virginia, 1879, and A. M., 1880. 

Edmund B. Wilson. 172 W. Biddle St 

Ph. B., Yale College, 1878; Ph. D., Johns Hopkins University, 1881. 

Charles L. Wood worth, Jr. 205 N. Howard St Elocution. 

Amherst College. 

FSLLOWS BT COUBTSST. 



Biology, 



Edward M. Hartwell. Biology, 

A. B., Amherst College, 1878. and A. M., 1876: Fh. D., Johns Hopkina UniTcrtUy, 1881. 

MiTSURU KUHARA. 
* S. B., University of Tokio, Japan, 1877. 

Robert W. Prentiss. 

S. B., Butgers College, 1878. 

Henry A. Short. 

A. B., Columbia College. 1880; Fellow of Columbia Gollegt. 

George M. Sternberg. 

M. D.. CoUege of Physicians and Surgeons, N. Y.; Surgeon, U. 8. A. 

Charles A. Van Velzer. 

S. B., CorneU University, 1876. 



(^emistry, 

MathemoHcs, 

Qreek, 

Biology, 

MathemaHes, 



Fellows. 

William J. Alexander. 

A. B., University of London, 1876. 

James W. Bright. 

A. B., Lafayette College, 1877, and A M., 1880. 

Edward S. Burgess. 

A B., Hamilton College, 1879. 

William J. Comstocx. 

Fh, B., Yale College, 1879. 

William C. Day. 

A. B., Johns Hopkins University, 1880. 

Henry H. Donaldson. 

A B., Yale College, 1879. 

William P. Durfee. 

A B., University of Michigan, 1876. 

George S. Ely. 

A. B.. Amherst College, 1878. 

Sfencer H. Freeman. 

A. B., University of Rochester, 1875, and A. M., 1878. 

J. Franklin Jameson. 

A B., Amherst College, 1879. 

C. Herschel Koyl. 

A. B., Victoria University, Ontario, 1877. 

Oscar H. Mitchell. 

A. B., MarietU College, 1875, and A M., 1878. 

Bernard F. 0*Connor. 

Bach, is Lettres, University de France, 1874. 

Henry L. Osborn. 

A. B., Wesleyan University, 1878. 

Chase Palmer. 

A. B.. Johns Hopkins University, 1879. 

Herbert M. Perry. 

A. B.. Harvard University, 1880. 

Edward H. Spieker. 

A. B., Johns Hopkins University, 1879. 

Hemry N. Stokes. 

8. B., Haverford College, 1878. 

Morrison I. Swift. 

A. B., Williams College, 1879. 

Benjamin W. Wells. 

A. B., Harvard Unirerritj, 1877. Mi ». IX, 18801 



Qreek, 
TeuUmie Languagts. 

Qretl 

CkewUstrf 

Chemistry. 

Biology. 

Maihemaiiet, 

MatMemaiia, 

Phytic*. 

History, 

Physics, 

Mathematies. 

Romance Languages. 

Biohgy, 

Chemistry. 

Matkematia, 

Onel 

Biokgj^ 

PMUosspky. 

EnfUsk. 
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NOUNCEMENT OF COURSES AND LECTURES FOR 1881-82. 

e following annoDiiceineDts are made by the several instructors in respect to the Lectares and other Courses of Instruction 

;iyen during the next academic year. 

ese statements should be read in connection with the Register for 1880-81, to which they are in part supplementary. In 

agister will be found a full statement of the work performed daring the last academic year and of the methods of instruct 

re pursued. Copies maybe obtained on application by postal card to the "Johns Hopkins University." 

idents who propose to enter here in the Autumn are requested to address their letters of inquiry and application to '' The 

nt of the Johns Uopkins University" rather than to any person by name. 



MATHEMATICS. 

athematical Seminary* 

instructors and more advanced students in Mathematics 
Bt monthly, as heretofore, under the presidency of Professor 
STER, as a Mathematical Seminary, for the presentation 
cussion of papers or oral communications. 

esults of special studies upon the following subjects, among others, 

3n examined and discussed at the meetings of the Seminary during 

three academic years : 

•79, Newtou'8 rule for the limits of roots of algebraic equations ; the rule of aigos 
>iiieirjr; baryccotric coordinates; double points of plane curves; the quasi-evo- 
:ral harmonic transformation ; special cases of Pascal's hexagram ; transforma- 
liptic coiirdinates. 

-80, a generalized form of analytical triangle ; on rector ratios considered as 
^tric functions of angles; on the condition that a linear total differential equa- 
te first order in any number of variables may admit of a single primitive; a 
ation, for n-fold space, of Kulcr's equation for polyhedra ; a completion of For- 
c»rem ; on generalized forms of trigonometric ratios; on volumes and surfaces of 
lonal spheres ; on triangles in- and ex-scribable to a general cubic curve ; on bi- 
>ngrucnccs; rotation in four-dimensional space; a general method of congru- 
1 its application to the theory of cycloiomic functions; completion of Wilson's 
and on the number of nth residues. 

'81, on the resultant of two congruences; on the multisection of the roots .of 
1 the prerogative of a ternary denominational system of coinage ; on a notation 
ts ; on two kinds of ib-th Uiticnts ; outline of Clebsch and Gordan's method of 
le groundforms of a binary quantic ; a proof of Abel's theorem ; proof that there 
three linear associative algebras in which division is an unambiguous process ; a 
I from the pn>i)ertiefl of a system of three circles ; on v. Gall's table of ground- 
the octavic; a new proof of Eluler's development of the infinite product (1 — z) 
L — 2^ . . .; on Newton's method of approximation ; upon the similarity between 
ces and equations and its significance; the cyclotomic functions, with respect to a 
idulusp; on modular functions; on the properties of the roots of x^ a x mod. k\ 
u including Fennat's and Wilson's theorems ; on binomial congruences, (mod. 
on a rule of signs in determinants; a problem in maxima and minima; a gco- 
cus; on certain compound determinants. 

cts of most of these papers have been given in successive numbers of the Uni- 
irculars. 

Advanced Courses. 

?heory of Numbers. Twice weekly daring the first half" 

PaOFESSOB SYLYSSTSa. 

)eterminants and Modern Algebra. Twice weekly daring 

rond half-year. Fbofebsob Sylyesteb. 

Quaternions. Three limes weekly through the year. Db. 

« 

Advanced Topics of Higher Plane Curves. Three times 

y during the first half-year. Da. Stoby. 

Advanced Topics of Solid Geometry. Three times weekly 

g the second half year. De. Story. 

jllliptic Functions and Introduction to Qeneral Theory of 

ions. ITiree times weekly during the first half-year. 

BAIG. 

ibelian Functions. ITiree times weekly during the second 
tear. Db. Cbaig. 

Spherical Harmonics. Twice weekly during the first half' 
Db. Cbaig. 



9. Partial Differential Equations. Three times weekly during 
the second half year. Dr. Cbaig. 

1 0. Calculus of Finite Differences. Three times weekly during 
the second half year. Dr. Fbanklin. 

11. Calculus of Variations. Twice weekly during the first 
half-year. Dr. Craig. 

12. Mechanics of Rigid Bodies. Three times weekly during 
the first half-year. Da. Cbaig. 

13. Elasticity and Hydrodynamics. Three times weekly dur- 
ing the second half-year. Db. Cbaig. 

III. Miuor and Minor Courses. 

14. Conic Sections. Three times weekly during the first half- 
year. Db. Stoby. 

15. Higher Plane Curves [Elementary Course]. ITiree times 
weekly during the second half-year. Dr. Stoby. 

16. Spherical Trigonometry. Twice weekly during the second 
half-year. Db. Fbanklin. 

17. Solid Analytic Geometry [Elementary Course], Three 
times weekly during the first half-year. Db. Fbanklin. 

18. Differential and Integral Calculus. Three times weekly 
through the year, Db. Fbanklin. 

19. Total Differential Equations. Three times weekly during 
the first half-year. Db. Fbanklin. 

IV. Logic. 

The courses in Logic will be conducted by Mb. C. 8. Psiboe, 
and are announced on page 142. 



PHYSICS. 



I. Laboratory Work. 

The Physical Laboratory, well equipped with instruments (espe- 
cially with reference to researches in Heat, Electricity and Mag- 
netism), is open to advanced students, under the direction of 
Pbofebsob Rowland, from 9 A. M. to 5 P. M. 

The Laboratory is also open to the students pursuing the major 
course in this subject, and, for a weekly exercise, to the class in 
General Physics. 

II. Leotures. 

1. Pbofessob Rowland will lecture on Thermodynamics, on 
the Theory of Heat Conduction, and possibly on Sound. 

2. De. Hastings will conduct the major course which will in- 
clude lectures weekly through the year, in addition to the work in 
the Laboratory. 
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3. Dr. Hastings will give the instruction in General Physics 
(inclading Mechanics, Light, Soand, Heat, Electricity and Mag- 
netism).* There are daily exercises through the year, including 
two lectures, three recitations, and one practical lesson in the 
Laboratory, (to which a select number of students is admitted), 
weekly. 

* To onter this class, a knowledge of Trigonometry is essential. 



CHEMISTRY. 

I. Laboratory Work. 

The Chemical Laboratory, a new and well arranged building, 
thoroughly equipped, is open daily from 9 A. M. to 5 P. M. The 
work of the advanced students is under the direction of Professor 
RsMSSN, (who is in the Laboratory for consultation during the 
regular working hours), and he will also, with the co(^peration of 
Dr. H. N. Morse and Da. R. D. Coale, direct the general labo- 
ratory work. 

H. Lectures. 

1. Lectures in General Chemistry will be given, four times 
weekly during the first half-year, by Professor Remsen, and two 
examinations on these lectures will also be held each week by Dr. 
CoALE. During the second half-year, the lectures and examina- 
tions in Qeneral Chemistry will be continued by Dr. Morse. 

2. Lectures on the Chemistry of Carbon Compounds will be 
given by Professor Remsen, four' times weekly during the second 
half-year. 

3. Lectures on Analytical Chemistry will be given weekly 
by- Dr. Morse, through the year. 

4. There will be a course in Mineralogy conducted by Dr. 
Morse. It will consist of work in determinative mineralogy for 
eight to ten hours weekly through the year ; two lectures weekly 
during the first half-year ; and one weekly during the second half- 
year. This course is open to those only who have had at least a 
minor course in Chemistry. 

5. Lectures on special topics in Chemistry, for advanced students, 
by Professor Remsen. The first of these courses will probably 
be on Berthelot's ** Essai de M6canique Chimique." 



BIOLOGY. 



I. Laboratory Work. 

1. The Biological Laboratory, which contains an unusually com- 
plete collection of physiological instruments, is constantly open 
under the direction of Professor Martin. Opportunities for 
physiological and morphological research are afforded to those 
who may be found qualified to undertake it, and instruction is given 
to advanced students, and also to those who desire a knowledge 
of Biology as introductory to the study of medicine, or as a branch 
of a liberal education. 

2. The Chesapeake Zodlogical Laboratory is open for the present 
year, during the warmer months, at Beaufort, N. C, under the 
direction of Dr. W. E. Brooks. It is a station for the prosecu- 
tion of original researches in respect to the marine life of the 
Atlantic sea-board, and advanced students only are received. 



II. Lectures. 

1. Professor Martin will give an advanced coarse oflectnrea 
on Animal Physiology, twice weekly during the academic year. 

2. Dr. Brooks will lecture from the commencement of the 
session to the close of April on Human and Comparative OtU' 
ology and on the Anatomy of the Mammalia. 

3. Dr. Sewall will meet for lectures or recitations a less 
advanced class in Animal Physiology, four times weekly throagk 
the year. 

4. Dr. Sedgwick will meet for lectures or recitations a elus 
in General Biology, four tiroes weekly during the academic year. 

5 Instruction in the elements of Systematic and Strudural 
Botany will be given in connection with Field Excursions. 



GREEK, SANSKRIT AND LATIN. 

I. The Greek Seminarium, directed by Professor Gilder- 
sleeve. 

Higher instruction in Greek is imparted chiefly through the 
agency of the seminarium, in which the students are brought into 
closer relations with the professor and encouraged to perform 
more independent work and engage in more extended experiroeote 
than would be possible on a system of mere recitation or the simple 
hearing of lectures. The plan of the seminarium, as developed 
especially in the last three years, is based on the continuous stodj 
of one great author or one great department of literature. Each 
regular member is required -to take his turn as interpreter, critic, 
analyst, and special fields of research are assigned according to 
progress or bent. It may be added that while the seminariom 
demands a large portion of the student's time, the requirements 
are not so great as to preclude independent study in other diree* 
tions, and care is taken so to direct his private reading that in the 
usual period of preparation for the higher degrees a comprehensire 
knowledge of Greek Literature and Greek life may be gained. 

The seminarium consists of the Director, Fellows, and Scholars, 
together with such advanced students as may be found qualified 
to profit by the instruction and exercises. 

During the next academic year, the study of Plato and of the 
literary form of Greek philosophy will constitute the chief occu* 
pation of the members. 

In connection with the seminarium, the Director will interpret 
the Symposion of Plato once a week with conferences on topics 
suggested by the text. 

Professor W. W. Goodwin, of Harvard University, will give 
three lectures on the Republic of Plato, early in February. 

The philosophy of Plato will also be taken up in a series of lec- 
tures by Professor G. S. Morris in his course on Greek Philosophy. 

It is important that all should be provided in advance with Kitter and 
Preller's Historia phUoaophiae ex fontium locU eoniexta^ with a complete , 
Platonic text and annotated editions of eome of the principal dial<^ei 
such as Hug's Sympation, Deuschle and Cron'a, or Sauppe's jProtagoru^ 
Deuschle and Cron's Oorgiaa, Wagner's Phaidon^ Thompson's Pkoidrm, 
also Kiddell's Apology. 

The Wifrh firom 1878 to 1881. 

The working of the Greek Seminarium may be illustrated by the fol- 
lowing summary of the subjects treated in the last three years. . 

In 1878-79, the exercises included the analysis, exegesis and critidam of leteciwl tneu 
of Lucian, and the prosecution of researches Into the language of Lucian and the lUf tf 
the second century, such as Lucian's relation to Herodotus, the lonism of the Dim S^t^ 
and the De Astrotoffia^ the use of the optative in Lucian, Lucian and Diogenes Lsertisi. 
traditions as to the oriental origin of Greek philosophy, the wonh^ of the SpftM 
Goddess, Lucian's attitude toward religion, and Luelan as a itudeni of ait. 
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In 1879-<80, the centre of work wu Aristophanee, and the play selected for special study 
the WiUpt* The members of the semioariura were required to present in turn an 
•xegetical and critical commentary of a portion of this comedy, and this work constituted 
• regohtr weekly exercise. In order to secure a wider knowledge of the author, cursory 
wdinge were also instituted in the other plays, which were in like manner assigned 
to certain students^ charged with the duty of preparing the historical introduction and 
the analysis. In this way nearly all the members wore made acquainted with the bulk 
of ArlstophaneSi and some of them followed besides a course of study in the fragments 
of the comic poets. Among the more elaborate papers, which were the fruit of this work 
in Aristophanes, may be mentioned the following: On the tropology of Aristophanes; on 
tiM genitiTO case in Aristophanes ; on the infinitive in Aristophanes; on the distribution 
of the eAorentoJ in the WatpM. 

In 1880-61, the seminarium was mainly engaged in the study of the Attic orators, espe- 
cial attention being paid to the development of language and style and to the antique 
flimons of aesthetic criticism. The members were required to furnish in turn exogetical 
and critical commentaries on select portions of the orators, to prepare historical intro- 
ductions, to make analyses of speeches and abstracts of rhetorical treatises. Parts of 
Antiphon, Andokides, Lysias, Isokrates, Isaios, and Demosthenes were studied in this 
vay, and some of the minor orations of the four last named were compared with one 
ariMher in connection with the indicia of Dionysios of Halikarnassos. Besides this gen- 
eral work, subjects of special study in the orators were assigned to individual members of 
theieminarium, and an effort was made to insure a personal acquaintance on the part of all 
the students with the works of all the orators of the Attic canon. Introductory lectures, 
informal examinations and conferences were also held by the Director at suitable points in 
the eoom. Of the investigations which were carried on may be noted : Studies on the 
nominal periphrases for the verb in Antiphon and Thukydides ; on the genuineness of the 
flrst Antiphontean oration ; on synonyms in Antiphon ; on the use of the locative forma- 
tloas, of wpir, and of iwi in the oratori ; an elaborate statistic of certain syntactical charac- 
torUties of Andokides ; an inquiry into the iufiuenoe of technical rhetoric on the p^o-ci* 
«f the Attic drama; special work was also dono in Isaios, Lykurgos and Deinarchos. 



II. Qreek (for advanced and graduate students). 

1. Professor Oildsrsleeye will lecture on the History of 
Oreek Literature, weekly, for the first three months, and thereafter 
twice weekly through the rest of the year. 

2, Professor Gilderslesve will also condact a series of prac- 
tical exercises (at least twenty) in Of'eek Prose Composition and 
in translating Greek at dictation. 

8. Dr. M. Bloomfield will conduct a class in Comparative 
Orammar, with especial reference to Greek. 

HI. Sanskrity etc. 

The courses in Sanskrit and Zend will be conducted by Dr. 
M. Bloomfield and will include : 

1. Sanskrit Grammar (Whitney's) and interpretation. 

2. Reading of Easy Texts. 

8. Introduction to the Rig-Teda. 

4. Adranced Sanskrit, ^aknntala: Grhyasiktra. 

5. Practical Introduction to Zend. 

IV. Iiatin (for advanced and graduate students). 

1. Dr. Wareen will conduct a Latin Seminarium to meet 
twice weekly for the critical study of Verqil. Special attention 
will be paid to the literary form, to the dependence of Vergil upon 
Oreek and Latin sources, and to his influence upon contemporary . 
ttod subsequent poets, as well as upon the prose writers of the 
silver age. Pedagogical needs will be kept constantly in riew, 
and the seminarium will be open to adfadced undergraduates 
who may propose to become Latin teachers, if they shall be found 
qualified to profit by the exercise. 

Students are advised to provide themselves in advance with some edition 
of the Commentary of Ser^ius to Vergil, and with Kennedy's annotated 
edition of Vergil, or Ribbeck's critical edition of the text in three volumes. 

2. Dr. Warren will begin in February a series of weekly exer- 
eises in the interpretation of Latin Inscriptions^ especially those 
oi the early period. 

8. Dr. Warbxm will also lecture during the latter half of the 
year on certain distinctiTe features in the Syntax of Early Latin. 



V. Greek (for undergraduates), 

1. Demosthenes, (Philippic and Olynthiac Orations). From 
October to February , four hours weekly. Professor C. D. 
Morris. 

2. Sophocles, (Ajax). Lyric Selections. From February to 
June, four hours weekly. Professor C. D. Morris. 

3. Xenophon, (Hellenics, books i-iii). Lysias, (Select Ora- 
tions). From October to February , four hours weekly. Mr. 

NiOOLASSEN. 

4. Homer, (Odyssey, six books). From February to June, 
four hours weekly. Mr. Nioolassen. 

5. In connection with each of the above courses, there will be 
weekly exercises in Oreek Prose Composition, and occasional prac* 
tice in reading at sight, and translating Greek at dictation. 

6. Towards the close of the year, Professor Gilderslesve 
will conduct an advanced class of undergraduates in the Wasps 
of Aristophanes. 

7. Professor Morris will conduct two conferences weekly, 
one, in Oreek and Latin Metres, with practical exercises in verse 
composition, if such are desired, the other, in Oreek History. 

Private Reading. — Students having the time are encouraged 
to pursue parallel courses of private reading under the direction 
of the instructor. This will be entirely voluntary, but those 
passing an examination upon such wosk will be able to complete 
major or minor courses in shorter time than otherwise. 

For example, those taking the course numbered 1 above may read 
Isocrates, Philippus, and Panegyrieus, or Plutarch's Life of Demosthetiea. 
Those taking the course numbered 8 may read Xenophon, OeeanomieuM 
and AgtBilana, or Plato, Apology and CHio, 

VI. Latin (for undergraduates). 

1. Cicero, (de Natura Deornm, book i). Lucretius, (book v). 
Catullus, (Selections). From October to February, seven hours 
in two weeks. Dr. Warren. 

2. Terence, (Andria, Adelphoe). Plautus, (Captivi). From 
February to June, four hours weekly. Dr. Warren. 

8. Quintilian, (book x). Tacitus, (Dialogus de Oratoribus, 
Agricola, Germania). From October to February, four hours 
weekly. Professor C. D. Morris. 

4. Juvenal, (Select Satires). Martial, (Selections). Pliny, 
(Select Letters). From February to June, four hours weekly. 
Professor C. D. Morris. 

5. Livy, (books xxi and xxii, or xxiii and xxiv). From Octo- 
ber to February, four hours weekly. Mr. Nioolassen. 

6. Horace, (Select Odes, Satires, Epistles.) From February 
to June, four hours weekly. Mr. Nioolassen. 

7. In connection with each of the above courses, there will be 
weekly exercises in Latin Prose Composition, and occasional prac- 
tice in reading at sight, and translating Latin at dictation. 

Private Reading. — Students having the time are encouraged 
to pursue parallel courses of private reading under the direction 
of the instructor. This will be entirely voluntary, but those 
passing an examination upon such work will be able to complete 
major or minor courses in shorter time than otherwise. 

For example, those taking the course numbered 1 may read Oicero, de 
Finibus, book i \ de Natura Deorum, books ii and ill, and Lucretius, books 
i and ii. Those taking the course numbered 8 may read Cicero, de Orn- 
tore, book ii ; Tacitus, Annate, books iii and iv^ and Suetonius, Life of 
Tiberiue, 
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GERMAN. 

The courses in German will be ander the direction of Mb. 
Brandt and will inclade: 

I. Advanced Courses (introductory to Oermanic philology), 

Oothic, (Braane's Gotische Grammatik) ; Old High German, 
(Uahn's Grammar and Braane's Reader) ; Middle High German, 
(Paul's small and Weinhold's large Grammar, reading of the 
" Minnesinger "). 

II. Major and Minor Courses. 

1. Major Course : Middle High German, two hours weekly one 
half-year; Prose Composition with Erause's Grammatik, once 
weekly through the year ; reading of Lessing^s Prosa, Luther^s 
"An den Adel" and the principal plays of Goethe, Schiller and 
Lessing, 

2. Minor Course: Reading of EumholdVs Prosa, Goethe's 
Gotz von Berlichingen, Hermann and Dorothea, Prosa, etc. ; 
Exercises and grammar, once weekly through the year. 



ROMANQE LANGUAGES. 

I. Advanced Courses. 

Ma. Elliott will conduct the adranced classes, which will take 
up the study of the Romance Dialects, Old French, Provengal 
and Wallachian, 

II. Migor and Minor Courses. 

1. The major course classes will read, with Ma. Elliott, Old 
French, (Aucassin and Nicolete, Suchier's edition), and Italian, 
(Dante, Divina Commedia), He will also give a course of lectures 
on French Phonetics, 

2. The minor course will be conducted by Mr. Maroou. The 
class will first read Michelet's Life of Jeanne d*Arc for a few 
weeks, and afterwards other authors will be taken up. 

III. Special Classes. 

1. A special historical conrse on the Modern French Socialists 
will be conducted by Ma. Maroou. He will also form a conrer- 
sation class, which will meet three times weekly. 

2. M. Rabillon will give courses of public lectures, in French, 
and will meet, in a private class, students who wish to perfect 
themselves in the use of oral and written French. 



HISTORY AND POLITICAL SCIENCE. 

1. The minor conrse in History will be conducted by Da. H. 
B. Adams. It will include a course in Mediaeval History, fife 
hours weekly during the first half-year, and a coarse in Inter* 
national Law and Diplomatic History, five hours weekly during 
the second half-year. 

Candidates for this minor course must pass an examination in Euro- 
pean and American History. Freeman's ** Ooneral Sketch," and Doyle'i 
** United States" will serve to indicate the amount of knowledge required. 
An acquaintance with French and German will be expected of graduats 
students, and will be reouired of undergraduates who take the course in 
International Law and Diplomatic History. 

2. Dr. H. 6. Adams will also condncti- during the first half-year, 
classes in the Sources of Early European History, one boor 
weekly, in Institutional History, one hour weekly, and in Italian 
History, one hour weekly ; during the second half-year, he will 
conduct a class in Comparative Constitutional History, and gife 
a course of public lectures on the Development of Civil Society 
and of Internationalism, 

8. Dr. Austin Soott will give a course of public lectures on the 
Development of the American Constitution, beginning about 
November 1. 

4. Mr. R. M. Yenablr will give twelve public lectures on 
ConstittUional Law, beginning in January. 



LOGIC, PHILOSOPHY, ETC. 

I. Logio. 

Mr. Peiros will give two courses on Logic : 

1. An elementary course on General Logic, deductive and in* 
ductire, including probabilities. This course will be designed to 
teach the main principles upon which correct and fruitful reasoning 
must proceed ; and special attention will be paid to the discussion 
of the significance and validity of those logical conceptioni and 
maxims which are current in literature and in law. 

2. A course upon the methods of science. A sketch' of dedoe- 
tive logic and the theory of relative terms will lead to a study of 
the methods of Mathematics. The theory of chances and errors 
will next be expounded. Lastly, after the development of tke 
general doctrine of induction and hypothesis, the methods of 
reasoning in several of the physical and moral sciences will bt 
examined in detail. 

II. Philosophy* £to. 

1. Profsssor G. S. Morris will give class lectures, during 
the first half-year, on Ethics and on the History of Greek 
Philosophy, He will also give a course of public lectoreL 
. 2. Dr. O. Stanley Hall will lecture on Psychology. 



PEABODY INSTITUTE LECTURflS, 1881-82. 

The following courses of lectures have been arranged by the Trustees of the Peabody Institute, to be delivered during thi 



coming winter: 

1. Dr. Edward A. Freeman, of Oxford, England. Six lectures on 
Old, Middle and New England, beginning November 8. 

2. Professor W. H. Goodyear, of tbe Cooper Union, New York. 
Four illuitrated lectures on Decorative Art, beginning November 29. 

8. Dr. C. 8. Hastings, of tbe Jobns Hopkins University. Three ex- 
perimental lectures on Electricity and Magnetitm^ beginning December 18. 

4. Dr. John Vav Bibber, of Baltimore. One lecture on the Human 
Brain and its relations to Mind, December 22. 



5. George M. Towle, Esq., of Boston. 9'oar lectarw on Bitmartk 
Oambetta, Qladstone and Beaeonsfield, beginning January 10. 

6. Professor D. Cadt Baton, of New Haven. Four illuttrated Itt* 
tures on Gothic Architecture, beginning January 24. 

7. Professor M. 0. Tyler, of Cornell University. Four lectnreiiA 
the Pamphleteers, Song-Writers and Saiirisis of ike BmfQiuHot^ beginaiBg 
February 7. 

8. Professor W. F. Aptborp, of Boston UniTersity. Fear leetar* 
on the Growth o/Musie, with musical illustrationiy beginning FebrouySL 
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COLLEGIATE INSTRUCTION, 1881-82. 

Information a» to Graduate Instruction is given in other Circulare, 



SPECIAL NOTICE. 

Toang men who desire to enter the Johns Hopkins University 
for collegiate instruction, either as Matriculates, or as Students 
in branches preliminary to Medicine, or as Special Students in 
Mathematics, Chemistry, Languages, etc., are requested to pre- 
sent themselves, with such introductions, written or personal, as 
they can command, at the President's office, any morning between 
Jane 1 and June 4, inclusive, from 9 to 12 o'clock, when arrange- 
ments will be made for their examination, and information will 
be given in respect to classes, terms, lodgings, etc. Those who 
cannot appear in June may present themselves on Tuesday, 
September 20. 

TIMES OF EXAMINATION. 

There are two formal examinations for matriculation, the first 
from June 6 to June 9, and the second from September 21 to 
September 24, as follows : 



M<mdayt June 6, 

Latiw, »— 12. 

Greek, ----- 3—6. 

Tuetday^ June 7. 

German, ----- 9—12. 

FKK3ICH, ----- 8—6. 

Wednuda^t September tl. 

LATI5, 9—12. 

Greek, 8-«. 

Thur^Utfy September ft. 

GnufAST, »— 12. 

Frxxch, ----- 3—6. 



Wednesday^ June 8. 
Algebra, - - - - 
Geometry, - . - 

Thurtdajff June 9, 
Trioovometry, 
Analytic Geometry, 



Friday, September MS, 
Aloerra, - - - - - 
Geometry, - - - - 

Saturday f September 9U. 
Trigonometry, - - - 
Analytic Geometry, 



9—12. 
3—6. 

9—12. 
8—6. 



9— IZ 
8-6. 

9—12. 
8-6. 



Candidates may offer some of the subjects for matriculation 
at the June examinations, and the others in September. 

Students resident in and near Baltimore are advised to present 
themselves at the examination in June, so that if deficient in any 
stady they may prepare themselves in it for the next examination 
in September. The results of the matriculation examination will 
be made known June 10 and September 27, at 12 M. 

REQUIREMENTS FOR MATRICULATION. 

The special requirements for matriculation are as follows : 

JLatin, Grammar, Prosody and Composition ; Couar, 5 books ; Ovid, 2500 verses (500 
elegiac); Virifil, £noid, 6 books, and Eclogues; Cicero, 7 orations; Livy, 1 book ; Horace, 
Ode8y2book8. 

Oreeik* Ormmmar, Proaodj and Composition ; Xenophon, Anabasis, 4 books ; Homer, 
Biad, 4 books ; Herodotus, 1 book ; any one drama. 

Mathematics. Arithmetic, including the Metric System; Algdnu, Todhunter, 88 
chapters; Oeometry, Plane and Solid, ChauTenet; Plane Triganometry, ChauTenet, 8 chap- 
ters; Analylie Oeomeiry, Straight Line and Circle in rectangular codrdinates, Salmon 
(Conie Sections) or Uowison. 

The subjects named, in both Mathematics and Languages, merely indicate the range of 
the examination. Eqaivalents are accepted. 

The accurate reading at sight of passages previously unseen may render unnecessary 
the examination in the books above specified. 

Candidates who do not intend to pursue a classical course may offer German and French 
instead of Greek. 

The equivalent of a minor course in one of these subjects will be expected, and a good 
elementary knowledge of the other. 

Spbcial Examimatioh in Enolisii.— AU candidates for admission wiU be expected to 
satisfy the authorities that, in addition to the studied in Mathematics and Languages 
required for admission, they have been weU trained in the ordinary English branches, 
including the use of the English language, Geography and United States History. 

SncciAL EukMitt ATiov IN Natural Scubncx.— Each candidate for admission is expec- 
ted to oflfer for examination in some branch of Natural Science. Physical Geography is 
recommended as within the reach of alL An elementary acquaintance with Dotany, 
Zoology, or Natural Philosophy is alio desirable. 



COLLEGIATE COURSES. 

Courses of study are arranged for collegiate students in Mathematics, Physics, Chemia- 
try and Biology ; in Greek, Latin, French, German and English ; and in History, Political 
Economy, etc. It is not supposed that any Rtudent can follow all these courses, but every 
one is required to select such a combination as will secure to him a liberal education, 
founded upon studies in several branches of literature and science. As a rule, each 
student will have three courses in progress simultaneously with five weekly exercises in 
each. 

The following combinations are suggested (but not prescribed exclusively) as an aid to 
students in the selection of their courses for the Bachelor's Degree: 

1. Classical, in which Greek and Latin are the main subjects, and a Modem Language, 
one Philosophical and one Scientific course subordinate; 2. Maiukmatical, with Math- 
ematics and Physics as main subjects, and in addition a Modem Language, Chemistry,and 
one Philosophical course ; 8. Sciektific, in which marked proficiency in Mathematics, 
and iu either Chemistry, Physics or Biology is required, and in addition one Scientific 
course, one Philosophical, and one in Language; 4. Litxraht, in which the Romance 
and Teutonic Languages are taken as the main subjects, and Latin and any other two 
courses, one of which must be Scientific, as subordinate; 5. PRSLiMiifARY to Medicine, 
in which the principal studies are Biology and Chemistry, and in addition Physics, a 
Modern Language, and one Philosophical course ; 6. Preliminary to Thbolooy, in 
which Greek and Hebrew are the principal subjects, and one Philosophical and two Scien- 
tific courses subordinate ; 7. Preliminary to Law, in which marked proficiency in His- 
tory and Philosophy is required, and in addition a Modern Language, and two Scientific 
courses; 8. Preliminary to Business. 

SPECIAL COURSE PRELIMINARY TO MEDICINE. 

This course is framed to meet the wants of those who intend at a later day to begin the 
study of Medicine. 

The requirements for entrance by non-matriculated students to the course are as 
follows : 

Snglieh, Candidates will be examined in the whole of Lounsbury*B History of the 
English Language, and will be required to satisfy the examiner, by means of a written 
composition, of their ability to express themselves in correct and idiomatic English, pro- 
perly spelled, punctuated, and divided into paragraphs. 

JKlementary Mathetnatice, Arithmetic; Algebra; three books of Euclid, or an 
equivalent amount of Geometry ; Plane Trigonometry, and the use of Logarithms. 

The examination in Algebra will be confined to the following: definitions and explana- 
tions of algebraical signs and terms ; addition, subtraction, multiplication and division of 
algebraical quantities; ratio, proportion and variation; simple equations involving not 
more than two unkqown quantities. 

lAitln, Translation of passages from the first four books of Ceesar, De BeUo Qattico, 
and of the sixth book of the £neid ; the elements of Latin Grammar, especially Accidence. 

Candidates who obtain permission at least a fortnight previously, will be permitted to 
oflner themselves for examination in equivalent poriions of other Latin classics than those 
presented above. 

Physical Oeography, Guyot^s Physical Geography and Huxley's Physiography 
are recommended as text books. 

JpyencJ^ and Qerman. In addition to the above subjects, candidates may offer 
themselves for examination in French and German ; those who pass will be excused from 
attendance upon the instruction in those languages du ring the subsequent course of study. 

The examination In French and German will test the candidate's knowledge of the 
elements of the Grammar of those languages, and his ability to translate at sight easy 
passages from prose authors. 

l>rauflnffm Some knowledge of Drawing is very desirable ; students who are pro> 
fldent in this subject may omit it from the subsequent course. 

Those who wish to follow this course should indicate their intention to do so before the 
examination begins. 
A circular giving the details of the course may be obtained on application. 

SPECIAL STUDENTS. 

In exceptional cases, young men of collegiate age, who can satisfy a committee con- 
sisting of the President and two of the chief instructors that they are sufficiently 
advanced in character and attainments to be allowed the privilege, and that there is some 
good reason why they should not offer themselves for matriculation, may be admitted to 
certain classes. 

CHARGES FOR TUITION. 

The charge for tuition is eighty dollars per year. A deposit of ten dollars is required 
from each student. There is an additional fee for material, etc., in the Laboratories. 

SCHOLARSHIPS. 

A limited number of free scholarships are awarded to young men from Maryland, 
the District of Columbia, Virginia and North Carolina. 



Instructions will be resumed for the next academic year on Tuesday, September 27, 1881. 
Baltimore^ May 15, 1881. 
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SYNOPSIS OF THE RECENT SCIENTIFIC JOURNALS 

Published here. 



American Cliemical Journal. Edited by Professor 
Rbmsbn. Vol, III, No, 1. March, 1881. 

Article I, — Revision of the Atomic Weight of Aluminum, 
By J. W. Mallet, P. R. 8. 

This is tho first half of an exhaustive account of the author's work 
on the subject mentioned. After a brief statement regarding earlier 
experiments undertaken by Berzelius, Sir Humphrey Davy, Thomson, 
Dumas, Tissicr and others, for the purpose of aetermining the atomic 
weight of aluminum, a large number of ingenious and careful new ex- 
periments are described. The values now adopted by different writers on 
chemical subjects vary between 27.26 and 27.6. The mean result of the 
new experiments is 27.02. Three methods were used. 

1st. Ammonium alum was ignited with great precautions and the 
amount of aluminum oxide, thus formed, was determined. • 

2d. The amount of silver required to precipitate the bromine from pure 
aluminum bromide was determined. 

8d. A known weight of aluminum was allowed to act on a concentrated 
solution of sodium hydrate and the amount of hydrogen evolved carefully 
measured; and in some other experiments, involving the same reaction, 
tho hydrogen, instead of being measured, was passed over cupric oxide 
and the water, thus formed, weighed. 

The result to which the author is led is 27.019 i .003, or 27.02. This 
being so near an integer leads to a discussion of the bearing of the final 
result upyon ** Prout's law." The author thinks that " not only is Prout's 
law not as yet absolutely overturned, but that a heavy and apparently 
increasing weight of probability in its favor, or in favor of some modi- 
fication of it, exists and demands consideration." 

Article II, — New Phenetol Derivatives, By E. J. IIallook. 

A description of a few new substitution-products prepared according to 
well known methods. 

Article III Preliminary Notice of a New Vegetable Color* 
ing Matter. By S. P. Sadtler and W. L. Rowland. 

The coloring matter was extracted from ** a variety of wood, called Beth- 
a barra, which had been recently imported from the west coast of Africa." 
The new substance consists of microscopic plates made up of a series of 
flat prisms, joined laterally. It has the formula CjsH., 65, or possibly 
UjjHjsO^, and appears to be related to chrysophanic acia and the chrysa- 
robin which Liebermann and Seidler found to be the chief constituent of 
gunpowder. 

Article IV, — Concerning Phthalimide, By M. Kuhara. 

On treating phthalic acid with phosphorus pentachloride it is converted 
into a chloride which when treated with aqueous ammonia is converted 
back, for the most part, into phthalic acid. Under some circumstances, 
however, the nature of which could not bo determined, a substance is 
formed which has the same composition as phthalimide, but differs from 

it markedly in its properties. It is probably C^H^ | ^A ^ | O. When 

the chloride of phthalic acid is treated with ammonia gas, it is converted 
into phthalimide. The experiments described in this paper make the 
commonly accepted formula of phthalimide appear probable. 

Article V, — Researches on the Substituted Benzyl Com* 
pounds: — Substituted Benzaldehydes, By 0. L. Jaokson and J. 
F. White. 

The substances described are parachlorbenzaldehyde, parabrombenzal- 
debyde, paraiadbenzaldehyde and metabrombenzaldehydo. 

Article VI, — On Furfurol and certain of its Derivatives, 
By H. B. Hill. 

On examining ** the working of a new process for the manufacture of 
acetic acid by the dry distillation of wood at a low and carefully regu- 
lated temperature," the author noticed that, in the rectiflcation of the 
crude wood spirit, a yellowish oil passed over with the vapor of water 
after the more volatile portions had been distilled off. An examination 
of this oil shewed that it contained a large amount of furfurol which 
could be isolated in a pure state with little trouble. Starting with the 
furfurol thus obtained, the author has taken up a careful study of a num- 
ber of Its derivatives, particularly of mucrohromic acid. In this paper 
the preparation of the acid and that of its salts is first described; then the 
action of phosphorus pentabromide, acetyl chloride and of bromine. 



Article VII, — Chlorobromide of Lead, By M. W. Ilbs. 

Among the furnace products found by the author at the Grant Smelt- 
ing Co. works, is a peculiar substance which analyses prove to be a 
chTorabromido of lead, Pb (BrCl). It occurs in several forms, as for 
example, in pure white, delicate, dendritic plates, not unlike crystals of 
lead chloride; in long acicular needles; in semi-fused distorted needles 
having a slightly yellowish tint, and also in entirely fused warty masses. 
The corresponding silver salt was made and was found to resemble closely 
Breithaupt's megabromite and Bichter's embolite. 

Article VIII, — Alkalimetry wUh Phenol Phthalein as Indir 
cator. By R. B. Warder. 

The experiments of the author, as well as those of Luck, show that 
phenol phthalein may be used to distinguish between alkalinity and 
causticity. 

Brief Review oftJie most important changes in the Industrial 
Applications of Chemistry unthin the last few years, (coo tinned.) 
By J. W. Mallet. 

The special subjects treated in this report are: 

1. Artificial Frodueiion of Heat for Domestic Purposes, 2. Artificial 
Production of Light : a. Candles ; b. Liquid iUuminants for tfttminff in 
Iximps; c. Illuminating gas, 8. Appendix to Production of Heat and 
Light. — Matches, 

Report on Analytical Chemistry, By H. N. Morbb. 

Recent improvements in analytical methods as applied to the following 
substances are discussed: Oxygen; Ozone; Water; Hydrogen peroxide; 
Halogens; Nitrogen; Arsenic; Carbon, 

Notes : The Density of Iodine Vapor ^ by Crafts and Meier ; Oxme, by 
Hautefeuille and Chappuis; Nitrification^ by Hautefeuille and Chappuis; 
PicetiCt by C. Graebe and J. Walter. 

Recent Publications Relating to Chemistry, 

Vol, III No. 2. May, 1881. 

Article I. — Bevision of the Atomic Weight of Aluminum, 
By J. W. Mallet, P. R. S. 

Conclusion of the paper of which the first half appeared in the last 
number. The general results of the whole paper were summed up in the 
abstract of No. I (above). 

Article IL — On Furfurol and certain of its Derivaiives, 
By H. B. Hill. 

Continuation of the paper of the same title in the preceding number. 
In this instalment the subiects discussed are : the dibrommaleic acid of 
Kekule; mucobromic acids with oxidizing agents; decomposition of 
mucobromic acid by heat; and the action of barium hydrate on the acid. 

Article III, — On the Diiodbromacrylic and Chlorbnm^ 
acrylic Acids, By C. F. Mabert and Rachael Llotd. 

An account of some of the derivatives of the acids mentioned. 
Article IV, — On Microlite from Amelia Co,, Virginia. By 

F. P. DUNNINOTON. 

The mineral described is found in crystals varying in dimensions from 
one-tenth to three-quarters of an inch, and in larger crystalline masses of 
which one was obtained weighing eight pounds. An analysis was made 

which led to the formula {^^[j^iwo^)^"^^*'^^'' It is essenUally • 
calcium tantalate. 

Article V. — On the Conduct of Finely Divided Iron taujardi 
Nitrogen, By Ira Remsbn. 

In examining certain carbon compounds according to the usual method 
for the detection of nitrogen, the question arose whether if sulpbar ii 
present in addition to the nitrogen, the latter can bo detected. Certaia 
compounds known not to contain nitrogen were treated with pare finely 
divided iron and sodium, and a precipitate afterward obtained whkk 
indicated the presence of a cyanide. On carrying the experiments farther 
it was found that when iron by hydrogen and certain non-nitrogeaon 
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organic substances are heated together with metallic sodium in an atmo- 
spnero of nitrogen, a cyanide is readily formed. The nitrogen is thus 
absorbed and converted into the cyanide much more readily than in the 
case of any other reaction as yet known. 

Brief Review of the most important changes in the Industrial 
Applications of Chemistry within the last few years, (concluded). 
By J. W. Mallit. 

The subjects treated are: 1. Materiah employed in Washing: a. Soap^ 

b. Accessory Materials used in Washing. 2. Appendix to Washing: a. 
Perfumes. 3. Materials for Writing^ Printing , etc, : a. Paper ; b. Ink ; 

c. Mucilage; d. Artists' pigments. 

Recent Progress in Agricultural Science. Bj H. P. Armsbt. 

The subject taken up in this report is the respiration of plants. 

Notes: Asbestos Stopper for Combustion Thibes, by J. Fleming White; 
Action of Ozone on Oerms contained in the Air, by £. Chappuis ; Quin- 
quivalence of Boron, by Michaeiisand Becker; Evaporation without Fusion^ 
by LiOthar Meyer ; On the Absorption of Solar Rays by Atmospheric Ozone, 
by W. N. Hartley ; On Car boxy tar tronie Acid and the Structural Formula 
of Benzene, by L. Barth ; On the Conduct of Pallculium, Rhodium and 
Platinum towards Illuminating Oas, by Th. Wilm ; On the Atomic Weight 
of Platinum, by K. Seubert. 

Recent Publications relating to Chemisii-y. 

Contents of Vol III, No. 3. June, 1881. 

Article L — On the Deposition of Copper on Iron in a Mag- 
netic Field, by Iba Remsen. 

Article II. — Determination of Chromium in Chrome Iron 
Ore, by H. N. Mobse and W. 0. Day. 

Article III. — On Furfurol and certain of its Derivatives, 
{concluded,) by H. B. Hill. 

Article IV. — Dinitroparadibrombenzols and their Derives 
fives, by W. D. Sghoonmakee and J. A. Van Matee. 

Article V. — On the Molecular Weight of Hydrofluoric Acid, 
by J. W. Mallet. 

ArHcle VI. — Some Double and Triple Oxalates containing 
Chromium, by P. W. Clarke. 

Article VII. — The Titration of Tartaric, Malic and Citric 
Acids with Potassium Permanganate, communicated by P. W. 
Clabele. 

Article VIIL — Relation between Temperature and the Rale 
of Chemical Action, by R. B. Wardeb. 

Article IX, — Oxidation of Sulphaminemetatoluic Acid in 
Alkaline and in Acid Solution, by R. D. Coale and Iba 
Remsen. 

Article X. — Concerning Mesitylenic Sulphinide, by Iba 
BxMSEN and P. H. Begun. 

Also Reports, Reviews and Notes, by R. H. Chittenden, 
H. N. Mobse, R. B. Wabdeb and J. W. Mallet. 



American Journal of Philology. Edited by Pbo- 

nSBOB QlLDEBSLEEVE. Vol II, No. 5, 1881. 

Article L Verrius Flaccus, (Second paper). By Henbt 
Nettlsship. 

The main question raised in this paper is whether the philological 
' writers of the first five centuries of the Christian era have preserved frag- 
ments other than those which have survived in the epitomes of F(>stu8 and 
Paulua. The work of Verrius was the first great encyclopaedia alpha- 
betically arranged that was known in Koman literature and there is 
«Tidence enough that it was largely consulted by the scholars and anti- 
quarians of the first and second centuries — so by (.^uintilian. by Pliny the 
iBlder, by Velius Longus. Aulus Gellius studied V^errius Flaccus a great 
deal and in connection with this part of his subject, Professor Nettleship 
ftjutp in^M the relation of Nonius to Verrius Flaccus, and comes to the 



conclusion that the numerous coincidences are due to the fact that both 
writers used the same authorities. Nonius who has been considered the 
greatest fool in the world of scholars does not, after all, seem to fall much 
below the standard of an African of the third century A. D. In any case, 
the important matter is to ascertain what were the sources from which 
Nonius drew the materials for his lucubrations. The theory which finds 
most favor among recent scholars is that Nonius copied largely from 
Gellius, and that the non-Gellian part of his book is patch-work made up 
out of commentaries; but Professor Nettleship's aim is to make it proba- 
ble that Nonius did not borrow from Gellius at all, and that there is 
nothing to show that he had ever read Gellius. They simply drew from 
the same sources as did also Julius Komunus and Lutatius Catulus. 
Several of the notes on Vergil in Macrobius are ultimately derived from 
Verrius Flaccus, a fact which shows that Verrius was <»ne of the earliest 
scholars who contributed anything to the interpretaiion of Vergil. At 
the close of his article Profet-sor Nettleship subjoins n specimen of recon- 
struction of parts of the first two letters of the De Verborum Significatu 
from notes in writers later than Verrius. 

Article 11. A Study of Bentley^s English. By Henby E. 
Shepheed. 

Bontley's English falls for the mo»t part, according to Professor Shep- 
herd, within a period of change, a period that is distinguished by the 
expansion of simple, concise English pro^^e and the complete decadence 
of the ponderous, complicated syntax of the former age. A more vigor- 
ous, nervous, energetic English than Bentley's has rarely been produced ; 
and Professor Shepherd in illustration of the peculiarities of Bentlev'a . 
diction has selected principally from the Dissertation of Phalaris, 1. Ex- 
pressions that have become obsolete in the literary form of the language, 
though still current in familiar speech 2. Words that are often regarded 
in our day as of recent introduction into the vocabulary. 8. "Words or 
expressions frequently stigmatized as "Americanisms/' though in many 
instances survivors of older and reputable usage. 4. Words and phrases 
employed with a peculiar significance, sometimes archaic, sometimes 
apparently impressed upon them by Bentley. 

'Article III, On the Consonant Declension in Old Norse, 
(First paper). By S. Pbimeb. 

The article opens with an exposition of the two prevalent theories of 
original consonant stems or original vowel stems advanced in explana- 
tion of the consonant declension in Germanic. The stems are then 
divided into four groups : 1, the u- and t- (relatively -a- and -n-) stems ; 
2, the names of relationship ; 3, the present participles ; 4, the /- stems, 
and Group 1 carefully considered and compared with the same words in 
the sister languages. The vital question between these two conflicting 
theories is the umlaut, t. e. whether it was caused by the a of the ending 
-as or whether it is due to the fact that these stems were once u- and i 
stems. In order to get at the truth of the matter it was necessary to 
examine historically the inner development of the u- and i- stems in Old 
Norse, Old English and Old Frise. The first part of the investigation 
breaks off in the midst of this examination which will be continued in 
the second part. 

Article IV. On the Enclitic Ne in Early Latin. By Min- 
TON Wabeen. 

The aim of the writer is set forth in the opening paragraph, viz : to 
show that the enclitic ne in early Latin was not confined to questions, 
and to establish a probability in favor of the existence of two particles 
ni distinct in origin and signification. Fourteen passages from Plautus, 
Terence and Ennius are then discussed in which ne is found in the M8S. 
where the sense either does not require or does not admit of an interro- 
gation. In eight of these passages most of the editors have removed ne, 
e. g. in Adelph, 770, Tun si meus esses. . . . The writer proceeds to show 
that Priscian distinctly recognizes an affirmative ni, for which he has 
been undeservedly ridiculed by Hand. The evidence of old glosses col- 
lected by the writer in Paris, St. Gall and Berne is then adduced, and the 
interpretation of ni by enim, ergo, vero, usque and etiam shown to rest 
upon good grammatical tradition. The existence of a negative ni in such 
expressions as dixin = nonne dixi is distinctly admitted, but for the ne in 
egone, tune, etc., an affirmative origin is claimed. Supported by the close 
relations of this ni to enim and nempe and by the compound nemut in a 
gloss of Festus, the writer posits a pre-Plautine nem as the original form 
of n^. Finally two possible instances of survival of the form nim are 
cited, Trin., 922, and Merc, 767. 

The Reviews and Book Notices contain articles on Dellbruck's Orund' 
lagen der grieehischen Syntax, Enthoven's Dissertation on the Ion of Eu" 
ripides, Timayenis' History of Greece, Paul's MiiielhocJideutsehe Oram' 
matik and Weinhold's Kleine ynittelhochdeutsche Qrammaiik, Carpenter's 
Orundriss der neuisldndischen OrammafiA:, Ward's English Poets, Mallery *s 
Collection of OesturC'Signs and Signals of the North American Indians, 
Pratt and Leaf's Story of Achilles, Hart's SylUtbus of Anglo-Saxon Literw 
ture, and Gummere's Anglo-Saxon Metaphor. 
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Reports are given of Kolbing's Eivglische Stufiien^ Journal Aaiaiiquet 
RheinischcB Museum, Philologus^ Neue Jahrbueher fur Philologie u. Paeda- 
gogikf Archiv/Ur miUel- und neugriechische Philologie, 

List of Recent Publications, 

No. 6 (being the second number of Vol. II) of the Amskican Journal 
OF Philology will contain : 

The first article of Professor Short's series on the Revision of the 
New Testament, (a preliminary statement as to the condition of the Greek 
and of the English text.) 

The conclusion of Dr. Primbr's essay on the Consonant Declension in 
Old Norse. 

An unpublished Icelandic poem, {Fable of the FoXy) edited by Dr. 
W. H. Carpentkr. 

A statistic of the use of Mie in Old French, by Mr. B. P. O'Connor. 

Notes by Dr. S. Garner, Professor M. W. Humphreys, Mr. A. D. 
Savage, and Profp^sor Shepherd. 

Reviews' Book Notices, Recent Publications, 



Studies from the Biological Laboratory. Edited 

by PaoFESSOB Martin. Vol. II. No, 1. 

Article I. — A Contribution to the Study of Induced Keratitis. 
By William Councilman, M.D. With one colored plate. 

(Reprinted from the JourDal of Physiology. Vol. Ill, No. 1.) 
The author gives the result of an extended series of histological obser- 
vations made on inflamed corneas and shews that in the primary destruc- 
tive processes the ** wandering cells '' found in ^e lymph channels play 
the main part; while in the subsequent regeneration it is the proper cor- 
neal corpuscles which are the active elements. These latter multiply ^y 
division around the zone where the inflammation has destroyed the cornea 
and build up the new tissue. 

Article II. — Some further Observations on Heat Dyspnoea. 
By Christian Sihler, M.D., Ph. D. 

(Reprinted from the Journal of Physiology. Vol. HI, No. 1.) 
In this paper the author gives nn account of further experiments on 
this subject, (see Studies from the Biological Laboratory, Vol. I, No. 2). 
He shews that the hurried respirations which result from exposure to a 
warm temperature are not mainly, if at all, due to a direct action of warm 
blood on the respiratory centre, as has been maintained by Goldstein and 
very generally accepted, but are due to a stimulation of peripheral sensory 
nerves, either by the warm air acting on the skin, or the warm blood 
flowing through various organs. 

Article III. — The Influence of Quinine upon the Reflex 
Excitability of the Spinal Cord. By W. T. Sedgwick, Ph. D. 

(Reprinted from the Journal of Physiology. Vol. Ill, No. 1.) 
The experiments, made on frogs, were undertaken with the special view 
of settling how quinine acts in depressing the reflex excitability ; whether 
by exciting the so-called *' centres of Setschenow '* (whose existence had 
been made doubtful by the work of various experimenters, though still 
perhaps generally accepted,) or in some other manner. The conclusion 
arrived at is that no support of Sctschcnow's theory can be drawn from 
the action of quinine, which exerts its influence by stimulating sensory 
fibres, chiefly in the vagi, and is therefore comparable in its action to the 
well known reflex depressing influence of powerful stimulation of an 
afferent nerve. 

Article IV. — The Early Development of the Wolffian Body 
in Amblystoma punctatum. By S. P. Clarke, Ph. D. With 
three plates. 

The conclusions arrived at are that the method of development of the 
urino-genital system in this form is quite different from that in allied 
cenera, but in many respects resembles that occurring in the Elasmo- 
branch Fishes, though differing from it in others. 

Article V. — Notes on the Formation of Dentine and Osseous 
Tissue. By Christian Sihler, M. D., Ph. D. With one colored 
plate. 

The paper deals with a number of points of detail on these subjects, 
concerning which there are important differences among prominent his- 
tologists, and endeavors, by the use of new methods of working, to deter- 
mine which view is the more correct in each case. The results arrived at 
do not readily admit of statement in a brief abstract. 



Article VI.— The First Zoea in Porcellana. By W. K. 
Brooks, Ph. D., and E. B. Wilson, Ph. D. With two plates. 

This paper is based on the study of the eegs of a female of Porcellana 
oceUata, obtained at the Marine Station of the University last season. 
The eggs were kept alive until they hatched, and then the larve carefully 
watched and their successive stages of development studied. The form 
and number of the appendages present many points of g^eat morphologi- 
cal interest. 

Article VII. — The Study of Human Anatomy Historically 
and Legally Considered. By E. M. Hartwell, Ph. D. 

This article is based on papers published by the author in the Journal 
of the American Social Science Association, the Boston Medical and Sur- 
gical Journal, and the Brooklyn Annals of Anatomy and Surgery, bat 
in its present form contains much new matter. It gives a general account 
of the history of the study of human anatomy and of legislaUve enact- 
ments with respect to it ; and in more detail treats of the same topics with 
reference to the United States. 

Article VIII. — On the Rhythmic Nature of Segmentation, 
By W. K. Brooks, Ph. D. With one plate. 

The author calls attention to the fact that the segmentation of an ovum 
is not a continuous process, but long periods of rest alternate, in many 
cases, with brief periods of activity, during which great morpholog^ical 
changes occur. He describes in detail the process as observed in the ovum 
of an osseous fish, and suggests that the explanation of this intermittence 
is to be sought in the expenditure of energy taking place during each 
epoch of cell division, which necessitates a time of rest, daring which 
assimilations may occur, before further activity can be manifested. 

Article IX.^A New Method of Studying the Mammalian Heart. 
By H. Newell Martin, M. D., D. Sc, M. A. With one plate. 

The author describes in detail a method of physiologically isolating the 
mammalian heart from all of the remainder of the body but the lunet, 
and keeping it alive for several hours under conditions permitting of a 
ready observation of the influence upon it of varying temperatures, vary- 
ing arterial pressures, difflerent drugs, etc. , etc. The mammalian heart can 
thus be studied almost as thoroughly as the frog's heart has hitherto been. 

Article X. — The Processes occurring during the Secretory 
Activity of the Pepsin- Forming Olands of the Frog. By fl. 
Sewall, Ph. D. V 

The author concludes that a large amount of secretion may be caused 
to appear in the stomach of the frog without a corresponding niatolc^icd 
change in the oesophageal glands. This secretion is brought about by the 
injection of certain food materials under the skin. The microecopie 
changes which the pepsin-forming glands undergo in natural digestion 
may be started by the absorption of fluid from the rectum alone. Th« 
disappearance of granules from the pepsin glands in digestion is probably 
started by local stimulation of the alimentary canal ; the regeneration of 
the granules depending upon the presence of new building material in 
the blood itself. 



American Journal of Mathematics. Editor in 

Chief, Professor Sylvester; Associate Editor in Charge, 
Dr. Story. VoL III. Nvs. 3, 4, 1880. 

Article I. — A Method of Developing the Perturbative Funo 
tion of Planetary Motion. By Simon Nswoomb. 

**The object of the present paper is to exhibit a method of effecting the 
development in powers of the eccentricities, which aeems to me to offer 
some features of interest, and possibly to contain the germ of some prin* 
ciple which I have not fully grasped, and which may admit of wider and 
more important applications. I refer especially to the expression of tke 
coefficient of each power of the eccentricity in terms of the coefficients of 
lower powers, and to the expression of the coefficient of each term in- 
volving the perihelia of two planets as the symbolic product of coefficients 

involving the perihelion of one only One great practical advantage 

of the process is that it is reduced to a uniform operation of algebnie 
multiplication, which can be executed by an unskilled computer, andcin 
be carried to any extent without repeating the preyious proceaaes.*' 

Article II. — On De Morgan^s Extension of the Algebraic 

Processes. By Miss Christine Ladd. 

An investigation of the properties of the pTOcaBses wbich remit from 
the extension in both directions of the addition and multiplication pro- 
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in a sense in which multiplication is an extension of addition. The 

fi-th process ii denoted by -f-, ordinary addition is -|-, and ordinary multi- 

» 

plication is -f-. The n-th process is introduced through the logarithmic 

process, thus : 

log. ab = log. a -J- log. 6, t. e. log /« + *\ == log- a + log* *i 

and in general 

log /fl + *\ = log a -f log 6, 

ttojn which follows 

a + 6 = log->/log o + log h\ 

and 

a + 6 = log /log-»a + log-J6\, 

the former of which gives the extension to all positive values of n, and 
the latter to all negative values of n. 

The inverses of those processes are also treated , and a number of curious 
results obtained. 

Article II L — On the Motion of a Perfect Incompressible 
Fluid when no Solid Bodies are Present, Bj H. A. Rowland. 

Article IV — On Certain Possible Gases of Steady Motion in 
an Incompressible Viscous Fluid. By Thomas Craig. 

A class of fluid motions is studied for which the quantity 

y *M. dx -|- v'». dy -|- y *m>. dz 
can be an exact differential. ' It is shown that for such a case the velocities 
u, V, w and the components of rotation f , 9, C satisfy the equations 

dP , dP ^ dP ^ 

dP dP dP 

and that consequently the stream lines and vortex lines form a network 
on the surfaces P = const. It is then one of the conditions, under the 
above assumption, for steady motion in a viscous fluid that there shall 
exist in the fluid an inflnite system of surfaces P = const, each of which 
is covered by a network of stream lines and vortex lines. Of course this 
only refers to the part of the fluid moving subject to the condition 

y'w. fix 4- y*r. dy + y^w?. dz = d^, 
A particular case is studied, viz , the motion of an ellipsoid in a fluid. 
The resistance is computed for this case and also for the case of a moving 
sphere by means of a new form for the * Dissipativity.' The values of the 
various constants which enter into the problem of the moving ellipsoid 
are given in terms of elliptic functions. 

Article V. — On Binomial Congruences: comprising an 
Extension of Fermal^s and Wilson^s Theorems, and a Theorem 
of which both are Special Cases. By O. H. Mitghkll. 

In the first section, the number of numbers less than k containing b 
and no prime factor of k not found in b is deflned as the ^totient of k^ 
where k = a*b*. ... 9* and «=:a 6 . . . . /, and it is designated by Tt{k). 
Any given one of these numbers whose enumeration makes up the 
•-totient of k is called an B-totiiive of ky and is denoted by Xg. Unity is 
included among the values which a can have. 

In the second section, x!^^ x mod. k is shown, to have 2< roots, one 
belonging to each of the 2< classes of the totitives of ^, i being the num- 
ber of the unequal prime factors of k. These roots are called the repetenU 
of k, and any given one is designated by i2«. Certain relations are proved 
to exist among these repetents, of which the most fundamental are 

/2« /2«' = Ruf mod. k^ 
Jig -j- R^^ R^t* + Ri mod. k^ 

Rt-\- H^ ^ R;^ mod. ^, 
-_ • 

where b is prime to s^, and b denotes the product of all the unequal prime 
Cictors of k except those contained in b. 

In section three, general forms of Format's and Wilson's theorems are 
given, viz : 

_ Jrj*^*^ = iJ* mod. ft, • 

and II« {k)^sArRa mod. ft, where n« (ft) denotes the product of all the 
s-totitives of ft. When • = 1, these become the ordinary theorems, viz : 

a?^(« = 1 mod. ft. 
IIj (ft) = ± 1 mod. ft. 
In the succeeding sections other fundamental theorems in power resi- 
dues are bo generalized as to apply to all numbers, whether prime to the 
modulus or not. A general expression is given for the nunober of roots 
of «" — i> ^ mod. ft, and for the whole number of the nth-power resi- 
dues of the modulus ft. 

In the last section a theorem is given which includes both Fermat's 
and Wilson's as special cases. If ft «= a<6** . . . ^ . . . f', s ss a6 . . . /, 9 =3 

«^« • . ^, and A s any divisor of r^ ( — )i this theorem is 



V X^ Jl^ . • • X^ J ^ R* 



mod. ft; 



except when — = a power of a prime number, double such a power, 

or = 4, and — is at the same time an odd number, in which cases the 
right hand member is ( — i2«)9+ ', where Q =s the number of power resi- 
dues mod. — . 
a 

/ A / 

-X"^ is any root of ^^ = A mod. ft, 

X^ is any root of X^ = D^ mod. ft, 
Jkc, Ac. For A = 1, this becomes the Wilsonian theorem given above. 

For A = rj/ — Vit becomes the Fermatian theorem given above. 

Article VL — Linkages for x\ Bj P. T. Frbsland. With 
a plate. 

** By the following method of combining reciprocators (a Feaucellier 
cell with a modulus one) and bisectors (a pantograph with equal arms) a 
linkage for x^ may be obtained, m being any poisitive or negative integer 
or fraction." 

Article VIL — The Strophoids. By W. W. Johnson. 

A deduction of the equation and some of the geometrical properties of 
(* the locus of the intersection of two straight lines which rotate uni- 
formly about two fixed points in a plane." 

Article VIII. — On the Ratio between Sector and Triangle in 
the Orbit of a Celestial Body. By Obmond Stone. 

" This ratio may be expressed by the formula 

1 rr^ sin {v^ — v) sin 2i^ 

where the mass of the body is neglected, r and r^ are the radii vectores, 
V and v^ the corresponding true anomalies, p the semi-parameter, and r 
the product of the intervening time and the constant of the solar system." 
Then, approximately, 

2i^ = 



For a closer approximation 



\cos y/ 



where 






V). 



'* This formula includes terms of the same order as those included in 
Hansen's method, and, if employed in connection with a table giving the 
logarithms of the ratios between sines and arcs, is rather more convenient." 

Article IX. — Centre of Gravity of Surface and Solid of 
Bevolution. By E. W. Htdk. 

The quaternion formulae for the centre of gravity of a sorflMe and 
solid of revolution are 

p = rpc-i&^ - e'^Vei] ^ TV^ Ve^ . dt 



and 



-f-(^.-^)J*irF^re^.(« 



/) = — rr^e-l^^ — c» VeA^S.^Vi^.dt 

-T-{pt-^i)js.^V^.di 

respectively, where p = (/) = ^ is the equation of the venerating curve 
(plane or tortuous) and ^, — t^^ is the angle through wnich it revolves. 

Article X. — On a Point in the Theory of Vulgar Fractions. 
By J. J. Stlvestkb. 

The reciprocal of an integer may be called a simple fraction. Any 
proper fraction may be developed in one way only as a sum of simple 
fractions each of which has the feast possible denominator. Such a deter* 
minate development may be called a BoriteB, The present paper has for 
its object the oeduction of some properties of the successive aenominators 
or elements of a sorites, and tne actual development is illustrated by 
numerical examples. 
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ArUcteXr. — Onan Immediate Generalizaiion of Local Theo- 
rems in which the Generating Point Dioidee a Variable Linear 
Segment in a Constant Satio. Bj Bahukl Robsrtb. 

"If two cnrrea have « one to one oorreapondence, and if the points on 
ft parUculw Btrftight line of one correapond to points oa a ilraight ling of 
tha othar, the curves are of the same order and deflciency." 

'> A curve maj be determined as the loout of a point, which divides in 
a constant ratio a terminated straight line variable in length and position; 
and a family of curves related to one another is obtained by changing the 

" If timilar triangles, uniformlj directed with respect to the generating 
s^ments, be superposed thereon, each having for base the corresponding 
segment, the general locus of the vertex, say the vertex-curve, is of the 
same order and the sarae deSciencj as the corresponding i 

Some intsTssling results of this theorem are given. 



Article XIII— On the Theory of BaOonal Derivation on m 
Cubic Curve. By W. E. Story. 

This b a modification and extension of Professor Sjtveeter'i Uwoty, 
first given in this Journal, Vol. Ill, pages 68-88, 164-189. Tha notatfoa 
has been so modified as to correspond to the usual representation of Iks 
points of a cubic bv means of a aingte parameter, the connecUoii of whici 
representation with the theory of total derivation is established. 

A number of " totitive " problems are solved, and in a note are mn- 
tained suggestions for a general notation for '■lotiauts." A lilt of libs 
more important writings on the subject is appended. 

Article XIV. — Inatantaneoua Proof of a Theorem of !*• 
grange on the Divisors of the Form Ax* + By* + Oi*, tntt 
a postscript on the Divisors of the Functions which Muitisect 
the Primitive Boots of Unity. By J. J. Stltkbiik. 

In this note is given a short proof that the congruence 
Ax' + By* + a* = (mod. p) 
ii soluble for every prime modulus |^ 



PROCEEDINGS OF UNIVERSITY SOCIETIES. 

Abstracts of the More Important Papers Read at Recent Heatings. 



Seientifle AssoeUtUon, 

April Meeting. 



A Stndy of Blood Preisnre in the Coronary Arteries of the 
UlammRliBa BeBTt, by H. N. Martin and W. T. Sedowiok. 

An abstract of this paper Is given in Univenity Circular No. 10, 
pag«127. 

On ft New Method of Stadyiog the HammaliaD Heart, by H. 
N. Hartin. 

This paper is printed in the Studies from the Biological Laboratory, 
Tol. II, No. 1. An abstract is also given in University Circular No. 10, 
page 127, 

Some Eiectromagnetic Experimenta with Nickel, by G. H. Hall. 

May Meeting. 

On the Fixing of Nitrogen by Soils, by W. A. NoTia. 

In the spring of 1880, some experiments were undertaken in connection 
with Professor Merrick, at Iowa College, to determine the effect of vary- 
ing oonditions of light, heat and moisture on the amount of nitrogen 
Bxed by soils. Ten specimens of a soil, previously analysed for total 
nitrogen and nitric acid, were subjected to various conditions for Bfly- 
seven days, and again analysed. All specimeni gained in total nitrogen ; 
only those in direct sunlight gained in nitric acid. The greatest gain was 
in a soil in diffused light, watered and stirred daily. Both watering and 
stirring increased tha gain of total nitrogen. The very surprising result 
wai obtained that a sample of the soil in a closed fruit jar, exposed to dif- 
fused light ^ned 28 per cent., the greatest gain being only 26 per oent. 

Note on the Physiology of the Tnrtle, by E. M. Hartwill. 

This paper gave an account of some Investigations into the functions 
of the spinal nerve trunks of the Puudemyt rugaaa, or Slider Terrapin, 
as it is commonly called; the structure of Its spinal ganglia; and the 
anatomy of its sympathetic nervous system. Inasmuch as the spinal 
nerve trunks are separate from each other, instead of united, ai In most 
Vertebrates, It had been suggested that the ventral and dorsal trunks 
might be purely motor and sensory In their Ainotiona. It was found on 
experiment that electrical itimulation of the central ends of divided dor- 
sal and ventral trunks alike gave rise to refiex movements in animals 
rendered insensible by anaesthetics or by cutting the spinal cord just 
below the medulla oblongata. Stimulation of the peripheral ends of these 
norves caused movements in muscles to which the ventral trunks were 
distributed. No movements resulting from the excitation of the periphe- 
ml ends of dorsal trunks bed been observed. It was concluded that 
tha ventral trnnki contain aeosory and motor fibres ; and that the dorsal 
trunks are probably sensory and not mixed in function. Attention was 



called to the fact that the spinal ganglia contain fibres from botli dorsil 
and ventral roots. Various peculiari^es in the structure and arrangs- 
ment of the sympathetic ganglia were noted. It was stated that expsii- 
raent had shown that a nranch of the middle cervical ganglion of tbs 
sympathetic acted as an accelerator nerve of tha heart. 

On the Action of Nitrogen on Pure Iron, by Ira Ruukii. 



June Meeting. 
On the Deposition of Copper on Iron in a Hagnetic Field, \q 

I&A BiHSIN. 



On a Modification of Fecbner's Fsycho-phyBical Law in ita Appli- 
cation to Vision, by 0. 8. Hastinqs. 



fftitotoffteflt AaaooiaHon. 



On an Affirmatire Enclitic ne in Early LaUn, by M. Warru. 



On the Ablant in English, by B. W. Wrllb of Boston. 

This paper attempted to show that the tendency of Old Bngliifa StrMg 
Verbs to become weak in later periods of the language waa the result of 
fixod principles and due chiefly to the influence of consonant! in tha stSB 
auilaut; also that the strong forms, where they remained, wars fdt tha 
most part regularly and phonetically developed from tha eoTre»onding 
O. E. forms, exceptions being caused almost aolely by a dwire fbr diitinct- 
nets and simplicity in the ablaut. 

On an Alleged Fact in the Life of Eoripidea, by C. D. HORUR 

Attention waa called to a statement which Is found in the notas «f 
several commentators on Eurip. Hipp. 012, (i y)iba& t/iii^;^, 4 ti tp¥ 
iviifioroi'^ and the biographies of the poet, that he waa IbrmallT accnaed of 
■efore the Athenian courts on the ground that bj tha above lias 
;iven encouragement to perinry. The auttaorttT qooM tortUs 
L is a passage in Aristotle's Rhetoric (iii. 16, 8). On ttnminati<»i 
however, it appears that this passage afforda no iuppoit to tha ' ' 
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derived from it. Aristotle, in that chapter, is engaged in pointing out 
and illuBtrating various ways in which an orator may get rid of an 
unfavorable impression or prejudice {dtaPoXij) which exists or is excited 
afatinst bim : and he quotes, as one example, the reply of Euripides when 
the fact that he had written the above line was alleged against him by his 
opponent in a law suit. But it is expressly stated that the suit in question 
was one involving an exchange of properties, technically call^ avridoaiCt 
in which the oaths of the parties, as to the character and extent of their 
posseesions, were an essential feature, and it was of the utmost moment 
that no antecedent discredit should attach to the word of either of them. 
The fact that the verb Kanryopeiv is employed to express the attack made on 
Kuripides by his antagonist docs not at all imply that this matter was made 
the basis of a formal accusation ; because, as Bremi says, in comparing the 
use of Kanjjopelv and St^Keiv^ the former means generally ^amviciis oppro^ 
hrii9 aique etiam ealumniU aliquem adorirU 

May Meeting, 

The Akkadian and its Influence on Semitic Langnages, by Rev. 
FaANOis BaowN, of the Union Theological Seminary, New York. 

The Akkadian, spoken by the pre-Semitic inhabitants of Babylonia, is 
an agglutinative language in an advanced stage of development. On the 
basis of Haupt's ^^Akkadische und Sumerische KeilachrifttexU ** it is easy 
to show that the Sumerian is a dialect of the Akkadian, and it is the 
Akkadian whose traces are most numerous in the Semitic languages. 
The Assyrian shows them most clearly. The adoption, from the Akka- 
dian, of the cuneiform characters affected the Assyrian phonology, par- 
ticularly in causing the almost total disappearance of weak letters. AUph 
initial, and in a few cases, the consonant waiOj were probably still heard. 
The quiescents, as yodh and waw^ sometimes modified the adjacent vowel, 
and thus had a secondary representation to the eye. North-Semitic pho- 
nology, however, was not matorially affocted by' the Akkadian, since the 
contact was too short. The Semitic vocabulary borrowed much from the 
Akkadian; — the accompanying changes— consonantal and vocalic — are 
within tolerably well defined limits. Akkadian influence was felt (to a 
leas degree) in Assyrian morphology, and in style, while its various de- 
grees in other dialects may be expected to throw light on the history of 
Semitic migrations. 

A Defence of "Is Being Done," by G. H. Stogkbridqb. 

The chief objection urged against this phraseology is that it does not 
accord with the genius of the English tongue. The history of its rise 
does not favor the objection. It seems to have been a normal growth. 
Moreover, an analysis of the phrase indicates its conformity to English 
uaage. The auxiliary to be is equivalent both to the Gorman sein {to be) 
and the German werden (to becotne). The house ie being buUtj then, cor- 
responda exactly to Dae Uaua toird aebaut, and means, the house is 
becoming built, is in process of completion as a structure. Again, the 
alternative locution, is doing or is building , rests for its justification on the 
lame grounds as the idiom in question. Side by side with the active 
▼erbal noun, there has always existed a corresponding passive, and so if 
19 doing be regarded as derived from is in doing or is a doing, is being done 
may claim its origin from is in being done or is a being done, 

A Review of Onillemard's Hebraisms in the New Testament, 
by J. M. Cross. 



Historical and FolUieal Science Association. 

March Meeting, 

The Influence of Geographical Position upon Ideas of the 
Fatare Worid, by Allan Marquand. 

AflBuming that beliefs respecting a future world vary with the gco- 
g;n^>hi<^ position of the country in which they arise, many of these 
tieliefa were examined with reference to their content of natural scenery 
and climate. It was ascertained (1) that among inland peoples are 
fband such beliefii as that of happy huntino; grounds, Elvsian fields, and 
gwdeoi; as also reaching heavqn by climbing a tree, following a trail, 
ascending a mountain or crossing a river. Among sea-faring peoples 
and dwellers by great lakes are found conceptions of happy or enchanted 
islands, reached by a ferry over the waters. (2) In northern latitudes, 
the happy country is depicted as one where perpetual summer reigns ; the 
abode of misery is in tne midst of ice and snow. In middle latitudes, 
both heat and cold contribute elements of future torment In southern 
latltodesi future happiness is frequently conceived as in a cooler climate, 
beneath the shade of trees, while the miserable are to suffer from extreme 
heat. Fire in the abode of torment appears to be an Oriental and com- 
paratively modem belief. f8) Vallevs, plains, and mountains have also 
addad spaoial eharacien to tne idea of the future world. 



Origin and Development of the Municipal OoTcrnment of New 
Amsterdam, by J. F. Jameson. 

The object of this paper was to trace the history of the government of 
Manhattan under the Dutch, and to show how closely the earlier municipal 
arrangements and the provisions of the charter finally granted followed iho 
institutions then existing in the cities of the Netherlands. The develop- 
ment of the Dutch municipal institutions from the earliest times to the 
early part of the eighteenth century was briefly described. At the latter 
period, the chief municipal officers were a schinti (at once sheriff and 
president of the court), two or four burgomasters ^ or administrative 
officers, and five, seven, or nine schepens, or associate judges. The prin- 
cipal legislative body was the old council or senate of ex-magistrates. 
These either appointed the magistrates directly, or nominated a double 
list, from which the governor-general of the province chose them. In 
the details, there was the greatest variety in the different towns, and these 
peculiarities were long retained, through the conservatism of the Dutch. 
The city governments had already become very powerful and oligarchical. 
Municipal taxes were under the entire control of the magistracy. 

The origin and character of the Dutch West India Company were 
described, and its charter was discussed at length. Important inaccu- 
racies in the translation given by O'Callaghan in his History of New 
Netherland were pointed out, and were shown to have been copied by 
O Callagban from the translation in Hazard. These errors, followed by 
all subsequent writers, have given rise to an incorrect view of the delin- 
quencies of the Company. During the administrations of May, Verhulst, 
Minuit and Van TwiUer, under the Amsterdam Chamber of the Company, 
no traces of self-government are found. The Company appointed the 
Director-General, and the Director-General was the government. The 
officers assisting him were as much provincial as municipal. In Kiefl's 
time, the Eight Men, and, in the first year of Stuyvesant, the Nine Men, 
representatives of the commonalty, were infrequently and unwillingly 
consulted. But the able and energetic remonstrances and appeals for a 
municipal government, addressed by the Nine Men to the States-General, 
were at last effective. In 1652, the city of New Amsterdam was incor* 
porated. But Stuyvesant, interpreting the charter in the narrowest 
manner, for a long time withheld from the burgomasters and sehepens 
the right of electing the sehoui, the right of co-optation, and the control 
of the municipal excise. The magistracy gained full powers of self- 
government only seven months before the capture by the English in 1664. 

The city government established by the charter was modelled on those 
of the Netherlands, though of course simpler. The officers bore the same 
titles and discharged nearly the same duties. The manner of their elec- 
tion, the judicial and inancial arrangements, were the same. Everything 
goes to disprove the theory, apparently adopted even by Bancroft (II, 806), 
that the n^ee governments of New Netherland arose from imitation of 
those of New England. On the contrary, the Dutch burghers followed, 
to use their own words, "the laudable governments of the Fatherland.'' 

May Meeting. 
The Gnrrency Qnestion in the United States, by P. 6. Marcou. 
Immigration, by Stewart B. Linthioum. 



Metaphysical dub. 

March Meeting. 

J. Q. Fichte's " Science of Knowledge," by M. I. Swirr. 

Fichte developed the Idealism latent in Kant. His purpose was to 
show that we have knowledge of absolute reality, and that this is to be 
found in the nature of knowledge itself. By knowledge he means pure 
self-contemplating activity; it returns upon itself and is itself its own 
object. This is the nature of pure Being, or Universal Spirit. For a 




principi 
knowleoge. 

Fichte develops the activity of an absolutely unconditioned Ego, and 
by this his Idealism is explained. The world, in itself considered, is 
nothine: it finds its being in an absolute knowledge, or self, which is 
God. In this Being there is no duality, no antagonism of matter and 
spirit, for they are one, namely pure activity. This is not the common 
empty conception of spirit. Fichte's Idealism does not annihilate the 
external world. Kecarded as existing absolutely, for itself, the world is 
inexplicable; viewed as activity, or spirit, it becomes intelligible. Our 
knowledge of Being was gained originally wholly* from ourselves ; we 
know ourselves as Being. But we know ourselves as activi^, as spirit; 
we cannot therefore prMlicate'true Being of any thing but Spirit Wo 
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read in the external world the forms of our own knowledge, and from 
this wc know that the world can only exist as the expression of a spirit 
like our own. It then corresponds completely to Being as we know it in 
ourselves. Matter, in itself, regarded as Being, is meaningless. The 
warrant of the certainty of our knowledge is that, when viewed as above, 
it explains what is otherwise incomprehensible. In this knowledge we 
know God. 

Hickok's View of Philosophy, by F. E. Stebbins. 

Keason, as essentially self-activity, is the universal one involved in the 
totality of being. A complete psychological analysis rests in the attain- 
ment of this unmade, self-evident, self-supporting ultimate. The starting- 
point and termination of speculation and likewise the dialectical process 
revealing its universal implication are disclosed in this principle as self> 
knowing and self-determining. Reason, in distinction from all ahairoci 
methods, integrates, deals in concrete wholes. Its immediate insight 
into any experience reads there what was conditional for it. It is not a 
deduction from experience but an induction from without and so pro- 
ductive of wholly new knowledge. This activity sees in any construction 
that an intelligent constructing activity must nave been as a prior. It 
sees in a constructing activity that itself must have been, as overlooking, 
determining and authoritatively controlling. In place and period it sees 
space and time as conditional for limitation ; in force, the condition for 
bodies in their places and periods in space and time ; in life, the condition 
for an experience in organic facts ; that the condition for human experience 
in a world of forces and lives and living men is a Personal Creator, who, 
as source of the universal energy constituting force and life is prior to, 
and has a being irrespective of space and time; that the experience of 
mankind in a common space and time could not be except as each took 
his places and periods from the same forces and lives which filled the 
common space and time. And not alone does the Reason oversee the 
activities of distinguishing and defining and connecting ; it thoroughly 
knows itself and sees in itself all reasonable truth. In this insight, tiseif 
is revealed as ultimate standard in the spheres of art, science and morals. 
As its own object finite reason knows that the Absolute reason must be, 
and also that it must be independent source and ruler of the totality of 
being. Thus in all experience, as symbol. Reason knows the meaning 
before put into it — the conditions without which the experience could not 
be; the conditions with which the experience must be if it is, and the 
conditions which evince a proposed end as sufficient reason. These con- 
ditions are not assumptions or pre-suppot^itions taken because needed and 
which show nothing for their validity, but legitimate pre-requisites taken 
because known a priori to be in order that experience may bo. 

April Meeting, 
On Relations between Sensations, by C. S. Peirob. 

HegePs Philosophical Propaedeutic, by B. C. Burt. 

This was " discovered '' among Hegel's manuscripts in 1888, by Karl 
Rosenkranz, and edited by him in 1840. It was written for Hegel's 
classes while he was rector of the Gymnasium at Nuremberg. It is a 
relatively popular exposition, in outline, of the main body of his thought. 
It is divided into three courses, only the first having been entirely written 
out by Hegel. This course, — On Rights, Morals and Religion — was pre- 
pared with great care and possesses an interest more than historic. The 
other courses are not to be overlooked. Translations are given in the 
Journal of Speculative Philosophy, Vols. Ill and IV. 

On the Relation of Induction to Hypothesis, by E. W. Davis. 

The probability of an | hvnothes^s I ^® increased or diminished, in 

general, by increasing or diminishing the number of < utodit^tes I ^^^' 

pared. 

Since the order of reasoning in induction is*case, result, rule, and in 
hypothesis precisely the reverse, rule, result, case; it follows that what 

appears as < hvooth'^is i ^^^^ **™® " reckoned positively, becomes 
I inSucti^n* I *^ ^® conceive time to be reckoned negatively. 

Straight Lines and Parallels, by J. 6. Peterson. 

May Meeting. 
Logical Machines, by Allan Marquand. 

Cunynghamo's Syllogistic Cylinder, Stanhope's Demonstrator and the 
mnchines of Jevons and of Venn were described. Logical cards were 
offered as a substitut<? for the Logical Slate or Stamp. Diagrams were 
exhibited for a four-term machine resembling that of Jevons in having 



thirty-two rods raised or lowered by sixteen keys. It differs in requiring 
only three operations instead of five, in having a sliding face with slits 
so arranged as to exhibit a complete analysis of the combinations, in 
dispensing with springs and levers, and in other particulars of minor 
importance. 

A marked improvement was made upon the machine of Mr. Venn. 
In place of circles, ellipses, etc., rectangles are used to represent 
the "compartments " of the universe. A square wire frame work with 
a wire dividing it into two parts, if allowed to fall on a square surface of 
the same size, will divide it into two compartments, distinguished as A 
and a. A similar frame work falling at right angles to the first will 
divide each of these, giving the four compartments AB, Ab, aB, ab. A 
8d and 4th character each require frame works with two dividing wires; 
a 6th and 6th character require four such wires; in general, counting 
charucters by couples, each of the nth couple will require a frame work 
with 2" — 1 dividing wires. On this principle machines for any number of 
logical terms may be constructed much more easily than has yet been 
supposed. 

The External World, by J. B. Pbtbrson. 

Berkeley and his followers deny that we have any knowledge except of 
the phenomena of our own minds, and maintain that our belief in a world 
external to ourselves is an illusion. But this theory is liable to two objec- 
tions, either one of which is fatal to it. In the first place, it belies the 
testimonv of consciousness, which afiftrms that material objects are not 
within the mind but without it. Secondly, it contradicts itself, since it 
assumes the human body and its sense-organs as external realities. 

The question whether there is a world external to ourselves is one that 
ought never to have been raised ; but the question what we know of that 
world and how we know it, is one of the highest importance, and the 
knowledge is probably given us in the first instance, in the conscioosneis 
of our own limitation. 

On the Validity of Induction, by B. I. Oilman. 




founded upon the material view of probabilities and the theory of the 
adaptation of mind to the universe. 



MjUhetnatieal Seminary . 

April Meeting. 

On the Multisection of the Roots of Unity, by J. J. Stlyistib. 

If o be a prime number, e a divisor of ^ — 1, and the e periods into 
which the primitive/)** roots of unity may be distributed are the roots of 
i7« + B^-i + ...,I call this last written function (sav E), the e-period 
function top. Every divisor of such function, it is well known, if not^ 
itself or an «**-power residue of j9, must be a divisor of the discriminant 
of E. 

Every divisor q of the discriminant is necessarily a divisor of E bat 
ma^ or may not be, according to circumstances, an «'*-power residue to^; 
if It is not, then q may be called an exceptional divisor of the period- 
function. 

When s = 2 the discriminant is p itself so that (as is well known] 
there are no exceptional factors to the two-period function. When e = 8, 
it may be shown that every factor of the discriminant is necessarily s 
cubic residue of p. 

This may be proved by the Law of Reciprocity for cabie residoei, 
although obtained in quite a different manner. It k>11owi that the three- 
period function has no exceptional divisor. 

When « = 4 it is better to distinguish between the two cases of ss 8f 
+ 1 andj5 = 8i + 6. 

In the former case 2 is not necessarily a biquadratic but may be only 
a quadratic residue of p, although a divisor of the 4-period ftinction, ana 
consequently 2 may oe an exceptional divisor. When /> =s 8i -{- 5, if 
p =/* 4- 4y', every divisor of y is necessarily a divisor of the fanction 
inasmuch as y is contained in the discrimjnantS, but whilst divisors of yof 
the form 4i 4- 1 are biquadratic, those of the form 4» — i will be only 
quadratic ana not biquadratic residues of /». The results fin* e = 4 so &r 
as yet stated may be proved by the law of reciprocity for biqoadrstie 
residues. 

But when ;> = 8i -f- 6, or in other words, when p =i/s -^ 4^ where y 11 

odd, it may be shown that ^ ,' is also that factor of the diaorimiDSit 

lo 

which is represented by K — ^i) (Vi — V,) (7,— V.) (v,— Vo), (f..»u 
^2} V% being the 4 periods taken in natural order), and it is capabls <x^ 
proof that every divisor of this chain of prodncts cannot but be a bi^oid- 
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esidue to 7),* or in other words, every divisor of ■ ' ^ is a 

ratio residue of/' + 4>3 when this last quantity is a prime num- 
rhis theorem, deduced from the method applied to the divisors of 
functions, does not appear to be referable to anv known theorem 
ling biquadratic residues. Professor Sylvester finally stated that 
under consideration the question of the existence or otherwise of 
onal factors to the e-period function in the general case of e being 
9 number. 

lale of Signs in DeterminaQts, by H. M. Pkrrt. 

m columns of a determinant may be substituted without chanp^ing 

rder for the m first columns, (the columns they replace being 

advanced) by 

m(m— 1) 
2^_ni ^ 

ons. 2J is the sum of the indices of the columns. 

nilar formula holds for the rows, and the total number of inver- 

K^uired to bring any minor to the upper left hand corner is 

Qrst two terms only affect the sign, and the expanded determinant 
be written 

M are complementary minors. 2 (t -|- j) is the sum of the indices 



r minor, smce 



) 



(__ 1)^<*+-^ ^ /_ l)^('»-* + »-'^. 



the rows retain their order 



( 



' MM , 



A = 2(-l) 

n is the order of the minor in the first rows. 

>p1ying the above formula it is only necessary to count the number 

indices in one minor. The same formula is applicable in alternate 

rs. 

es, by F. F&ankltn. 

>t Newton*8 method of approximation. Suppose the equation 
has one and only one root comprised between a and b ; then 

*'s conditions that Newton's method of approximation should lead 
root are that neither /^ (x) nor /'' (a?) should vanish between 
It is easily shown, however, that the first condition is super- 
it is sufficient that/^'^ (x) should not vanish in the interval. It 



luppose 9, a prime-number divisor of the "cbain-product," to be not a biquad- 
due of p ; then if 9 ia a quadratic residue of />, it may be ahown ihat q muat be 

riaor of (i^,— ih)' (^i — 13)' and therefore of py\ which ia impossible because y ia 
/ and p, and if o is a non-quadratic residue of p, it may be shown that all four roots 
Qgruence, whicn expresses that the inaeriod runction contains o, must be equal to 
her, whicn admits of easy disproof! Hence q cannot but be a biquadratic residue 



is also very easily seen that a superior limit to the error after the first 

1 F^^ 
approximation is + —• - — (b — a)», where a is that one of the quan- 

— 2 /'' (a) ^ ' 

titiee a, b from which the anproximation has to start, and F^^ the arith- 
metically greatest value which /^^ (x) assumes as x passes from a to b. 
This limit is more accurate than the one given in Serret's CourB tV Alg^bre 
Superieure and there obtained by a long and rather difficult process. 

2). On a determinant expression for the number of terms in a zerO' 
diagonal determinant^ etc, 

8}. On the length of a continued fraetion^ etc. 

On a Notation for Totients, by W. E. Story. 

[^See "Note on Totients*' appended to an article «*0n the theory of 
rational derivation on a cubic curve" in the fourth number of Volume 
III of the Amer. Jour, of Math.] 

The (first) totient of n to the condition x is the number of integers, not 
greater than n, which satisfy the condition /c. The k-th totient of n to the 
condition kIs thenumberof setsof A; number8,neither greater than n, which 
satisfy the condition k. The first and A>th totients of n to the condition k 

n n 

are represented by T[k] and 2^[«]* respectively. 

is a number satisfying the condition ic, 
<* ** not satisfying the condition x, 

* is a set of A; numbers each satisfying the condition /c, 

* " " «« neither " ** " . 




(f 



«< 



II 



II 



II 



II 



9ome 



II 



II 



II 



II 



<i 



<i 



not all 

EK.x'l is a number satisfying both the conditions k and x* 
<c,;tj " ** " o^^ or other of the conditions k and Xt 

n denotes some (any) factor of n, 

n in a set of A; numbers denotes some (any) factor of n common to all 
the numbers of the set, 

C denotes "contains as a factor," C denotes <'does not contain as a 
factor." These symbols are to be followed by the nambers contained or 
not contained. 

Several applications of this notation were given. The number of sets 
of k numbers, neither ereater than n, all containing some common divisor 
off! satisfying the condition k, but not all containing any one divisor of n 
satisfying the condition x (different permutations of k numbers counting 
as different sets), is 

T[0{n.K),Q{k.x)Y 

where S, 6'^ 6'\ . . . are the least divisors of n satisfying the condition x, 
and 6\^ i\\ 6\'\ . . . are the least divisors of n satisfying the condition x* 
By a set of least divisors is meant a set of divisors no one of which is a 
multiple of any other. 



I>eaih 0/ Wiillam Hopkins, Secretary of the 

Board of Trtutees. 

lliam Hopkins, a retired merchant and a first cousin of the late 
Hopkins, died in this city today in his 67th year. He was a son 
ird T. Hopkins, and a member of the society of Friends. * * * 
opkins was long a member of the firm of T. W. & O. Hopkins, 
rling integrity and sound judgment, which he never allowed any 
er infiuence to warp, secured him the confidence and respect of the 
business community, and his op*lnion on matters of business was 
)ught for. He was a trustee of the Johns Hopkins University and 
ins Hopkins Hospital, and a director in the Farmers and Planters' 
nd the Mary land Fire Insurance Company." 

The Sun, Baltimore, May 28, 1881. 

INUTK ADOPTXI) AT A MEETRTG 07 THE BOARD OF TRUSTEES. 

meeting of the Board of Trustees, June 6, 1881, the following 
was presented and adopted : 

be President of the Board be requested to communicate to the brothers and 
r Mr. William Hopkins, late the Secretary of the Board, an expression of the 
rhich his former colleagues entertain for his upright and honorable character 
aitbful attention to the duties of a Truatee in tnia uniTeiaity, and also of their 
J with the Camily in this bereaTement. 



BRIEF ANN0X7NCEMENTS. 

Benjamin C. Burt, Fellow in Philosophy, has been appointed Assistant 
Professor of English and Khetoric in the University ot Michigan. 



Edwin H. Hall, Ph. D., late Fellow, and Assistant in the Physical 
Laboratory here, has been appointed Instructor in Physics at Harvard 
University. 

Mr. Sidney Lanier, L^turer on English Literature, will give readings 
in the less &miliar Plays of Shakespeare, early in the next academic year. 



At a meeting of The Physical Society of London, May 14, 1881, a 
communication from Professor Rowland and Dr. B. L. Nichols on 
Electric Absorption in Crystals was read by Professor Foster. 

.According to the theory of Clausius, Maxwell, and others, there should 
be no electric absorption m the case of perfectly homogeneous substances. 
Professor Rowland tested this deduction in the case of glass— which is not 
quite homogeneous— quartz and calcite. This was done by placing the 
material as the dielectric in a condenser formed of two amalgamated 
copper plates. The condenser was charged by six Leyden jars, and the 
absorption measured by a quadrant electrometer. The results were that 
quartz had about one-ninth the absorptive power of glass, and calcite 
none at all, a fact which makes it useful for tne construction of standard 
condenBers.— STAd EUctridan^ London, May 21, 1881. 
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HONORS, Publicly Announced June 6, 1881. 



The appointments of Fellows and Fellows bj Coartesy were 
annoanced as given on page 138. 

Doctors of Philosophy. 

The degree of Doctor of Philosophy was conferred upon the 
following persons : 

1. Louis Bevier, of Marbletown, N. Y., A. B., Ratgers Col- 
lege, 1878. His principal stady has been Greek, the sab- 
sidiary, Sanskrit, (in which he was examined by Professor C. 
R. Lanman, now of Harvard University), and Latin. He sab- 
roitted a thesis ** On the Genuineness of the First Antiphontean 
Oration.'' 

2. R. Dorset Coals, of Baltimore. His principal stady has 
been Chemistry, the subordinate, Physics. His thesis, "On Sal- 
phamine- and Sulphoisophthalic Acids," has been printed, in 
modified form, in the American Chemical Journal, (vol. iii, 
no. 3.) 

3. Edward A. Fay, of Washington, D. C, A. B., TJniversity 
of Michigan, 1862, and A. M., 1865. His principal stady has 
been the Romance Languages, (including Old French, Pro- 
Yen9al, Italian, Spanish, Portuguese, Wallachian, and Low 
Latin,) the subordinate Latin. His thesis, " On the Condi- 
tional Relations in the Romance Languages," was submitted to 
Professor Austin Stickney, of New York, iformerly of Trinity 
College, Hartford. 

4. Lawrence B. Fletcher, of Marlboro, N. Y., A. B., 
Columbia College, 18T7, and A. M., 1880; (Fellow of Columbia 
College, 1877-80.) His principal stady has been Physics, the 
subordinate Chemistry. He submitted a thesis " On the Deter- 
mination of the Mechanical Equivalent of Heat by Electrical 
Means," which was referred to Professor John Trowbridge of 
Harvard University, and will shortly be printed. 

5. Samuel Qarner, of Annapolis, A. B., St. Johns College, 
1871. His principal study has been the Romance Languages 
(including Old French, Italian, Spanish, Portuguese, Proven9aly 
Wallachian and Low Latin,) the subordinate, German. He sub-, 
mitted a thesis on " The Gerundial Construction in the Romance 
Languages," which was examined by Professor F. Stengel, of 
Columbia College. 

G. Edward M. Hartwell, of Littleton, Mass., A. B., Amherst 
College, 1873, and A. M., 1876. His principal study has been 
Animal Physiology, the subordinate. Animal Histology and Ani- 
mal Morphology. He submitted a thesis, '' Notes on some points 
in the Anatomy and Physiology of the Slider Terrapin, {PseU' 
demys rugosa),^^ which will be printed in a forthcoming number 
of the Studies from the Biological Laboratory, 

7. William T. Sedgwick, of Farmington, Conn., Ph. B., Yale 
College, 1877. His principal study has been Animal Physiology, 
the subordinate, Animal Morphology and Vegetable Physiology. 
His thesis, on "The Influence of Quinine on the Reflex Excita- 
bility of the Spinal Cord," has been printed in The Journal of 
Physiology, (toI. iii, no. 1). 

8. Christian Sihlbr, of Cleveland, Ohio, Concordia College, 
1866; M. D., University of Michigan, 1871. His principal study 
was Animal Physiology, the subordinate Animal Morphology and 
Chemistry. His thesis on " The Formation of Bone and Tooth " 
was submitted to Dr. George A. Otis, of the U. S. Surgeon-Gen- 
eral's Office, Washington.* 

9. Edmund B. Wilson, of Geneva, 111., Ph. B., Yale College, 
1878. His principal study has been Animal Morphology, the sub- 
ordinate Animal Histology, and Animal Physiology. His thesis, on 
"The Origin and Significance of the Metamorphosis of Actino- 
trocha," has been printed in the Quarterly Journal of Micros* 
copical Science, (April, 1881). 



Baeheiars of Arts. 

The degree of Bachelor of Arts was conferred on the following 
persons : t 

1. William W. Baden, of Baltimore, who receiyed his previous 
training at Steuart Hall, and has finished major courses in Greek 
and Latin, and minor courses in Chemistry, German, and French. 

2. Henrt J. BowDOiN, of Baltimore, a former student of Mr. H. 
W. Luckett, who has finished major courses in German and His- 
tory, and minor courses in Latin, French, and Physics. 

8. John W. Brown, of Govanstown, who pursued his prelimi- 
nary studies under Mr. G. G. Carey, and has finished major 
courses in Mathematics and Physics, and minor courses in Latin, 
French, and German. 

4. David T. Day, of Baltimore, who pursued his preliminarj 
studies under Mr. W. S. Marston, and has finished major courses 
in Chemistry, and German, and minor courses in French, Physics, 
and English. 

5. William H. Howell, of Baltimore, who receired his pre- 
vious training at the City College, and has finished major courses 
in Biology and Chemistry, and minor courses in Physics, Gkroiao, 
and Philosophy. 

6. John Johnson, of Owings Mills, a former student of the 
McDonogh School, who has finished major courses in German and 
History, and minor courses in French, English, and Physics. 

7. Jambs E. Ebeler, of Mayport, Florida, who received hit 
previous training at the La Salle (111.) High School, and hu 
followed major courses in Physics and German, and minor coorsei 
in Mathei^tics, French, and Chemistry, and has also panned 
studies in Astronomy. 

8. Edwin G. Richardson, of Baltimore, who received Ui 
previous training at the Pembroke School, and parsaed stadiei 
in Greek and Latin as major subjects, and in History, Gtermu, 
and French as minor subjects.* 

• 9. Adoniram J. Robinson, of Baltimore, a former student of 
the City College, who has followed major courses in History and 
Philosophy, and minor courses in Physics, French, and Germaa. 

10. Henrt Rolando, of Baltimore, who received his previooi 
training at the City College, and has finished m^jor courses la 
Biology and Chemistry, and minor courses in Physics, French, aod 
German. 

11. Lee Sale, of Louisville, Ky., a former student of the 
Louisville High School, who has finished major courses ia 
Latin and Greek, and minor courses in History, Gkrman, and 
Physics.* 

12. Maotier Warfibld, of Baltimore, who received his pre- 
vious training at the Ury House School, Penn., and has finished 
major courses in Biology and Chemistry, and minor coorses in 
Physics, French, and German. 

*The three degrees thuB marked were conferred Febmuy 22, 188L 

Orciduate Scholarships. 

Graduate Scholarships, for the coming year, have been oonfeired 
upon the following : * 

1. William H. Howell, of Baltimore, A. B., Johns Hopkini 
University, 1881. Biology. 

3. William D. MaoClintook, of Millersbnrg, Ky., A. B., ' 
Kentucky Wesley an College, 1878. English. 

3. Chalmers C. Norwood, of Fort Valley, Qa., A. B., David- 
son College, 1878. Mathematics. 

4. William A. Notes, of Grinnell, Iowa, A. B., Iowa OoSkg^ 
1879. Chemistry. 

Honorable MenUoHm 

Honorable mention is made of Gustay Bissnia, of Baltimwe, kt I 
superior attainments shown in his examinations in Mathematka *\ 

*Six graduate scholarships, each yielding two hundred and ilfty doUan» is aitttaii 
tuition, will be awarded, at the opening of the next academic jmt, oa tenn itBflKii 
the FeUowahips. 
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CALENDAR, ACADEMIC YEAR, 1881-82. 

Current Aoademic Yeer Began. 

Inftmotions Beenmed. 

IL BabiUon*! Leotorei on French literatua 

Hon. J. J. Knox'i Leotnrei on Banking. 

Mr. & A Freeman*! Lectorei, at the Peabody Inftltnte. 

Mr. J. Bryce'i Leotnret on Some Engliih Problemi. 

Mr. W. H. Ghiodyear*! Leotnree, at the Feabody Inetitnte. 

Dr. G. S. Hastings*! Leotare% at the Peabody Institute. 

Dr. J. Van Bibber's Leotarcb at the Peabody Institute. 

Christmas Beoess. 

Dr. Austin Scott's lectures on the DcYdopment of the American Constitution. 

Mr. B. M. Venable's Lectures on Constitutional Law. 

Dr. 0. Stanley Hall's Lectures on Psychology. 

Term of Instruction Closes. 
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BelenHfic^ First Wednesday of each month, 
•t 8 P. M. Next meeting, December 7. 
8. H Freeman, Secretary. 

ThMlmgiotA. First Friday of each month, 
•112 M. Neoct meeting, December 2. 
M. Warren, Secretary. 



^^2o^ 



EETINGS OF SOCIETIE 

^eUiphysical* Second Tuesday of each 
month, at 8 P. M. Next meeting, December 

18. 

B. I. Gilman, Secretary. 

Hiatorieai€ipdroiiHe€d Science. Third 
Friday of each month, at 8 P. M. Next meet- 
ing, December 16. 

H. B. Adams, Secretary. 



s. 



MaihenuUicai. Third Wednesday of each 
month, at 8 P. M. Next meeting, December 14. 
O. H. Mitchell, Secretary. 

NtUuraiieta^ F%eid dub, Bxoursionseach 
Saturday during the Spring and Autumn. Regu- 
lar meetings for the reading and discossion of 
papers once a month. 

H. F. Reid, Secretary. 
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CUu9 B. PB07XS80R C. D. MoRBis. Weekly, Tuesday, 10 A. H., 

187 Nprth Howard Street. (7). 

Applegarih. Daily. Wals. 

Canfield. Lodge. Witxentacher. 

Cromwell. 

Clou C. Mr. NicoLi.B8Sir. Weekly, Monday, 9 A. M., Boom 6, 

198 North SuUw Street (18). 

Carey. Hinkley. Perkina, W. H. 

Garthe. Lord, J. D. Bobinaon. 

Glenn, J. MUler, E. G. Stokes, G. a 

Gregg. Penniman. Williama. 

Guard. 



Oemiaii. (89 students.) 

Claeses meet in Booms 4 and 6, 193 North Eutaw Street 

QoiMet UlJUa: Kr.Brjlsdt. Weekly, Thursday, 9 A. M. (2). 
Jagemann. Thayer. 

Middle High €ferman: WaUherwmder Vogelweide: Ma. BBiLSDT. 
Weekly, Tuesday, 9 A. M. (2). 

Bright Jagemann. 

{Mqjor Course,) 

German IdtenUure: Ms. Bbakdt. Alternate Saturdays, 10 

A.M. (16). 

Bajley. Gittings. Penniman. 

Crisp. Gordon. Prescott. 

Duiiy. Haggina. StOTena. 

Pels. Kemp. Williama. 

Garthe. Palmer, A. G. Wilson, H.y. 

Schiiier: Prow: Mr. Brandt. Twice weekly, Tuesday and Wednes- 
nesday, 11 A. M. (9). 

Bayley. Pels. Kemp. 

Crisp. Gittinga. Palmer, A. G. 

Duffy. Gordon. Penniman. 

Lessing: Prosa: Mr. Brandt. Twice weekly, Thursday and Fri- 
day, 11 A. M. (16). 

Bayley. Gordon. Lodge. 

Carej. Hamner. Palmer, A. Ql 

Crisp. Hinklej. Penniman. 

Dufiy. Huggina. Short. 

Pels. Kemp. Williama. 
Gittings. 

German Trose CempoHHant {(^assA.) Mr. Brandt. 
Weekly, Monday, 11 A. M. (12). 

Baylej. Gittings. Palmer, A. G. 

Crisp. Gordon. Penniman. 

Duflyi Huggina. Sieber. 

Pels. Kemp. Williams. 



{Minor Course.) 



JSTutnboidt: Pro$a: Mr. Brandt. Twice weekly, Thursday and 
IViday, 12 M. (12). 

Adkina. Dorsey. Kimball. 

Bamea. Duggan* MacClintock, J. 

Cole. Haworth. Perkins, C A. 

Cromwell. Hyslop. Witienbacher. 

Ooeihe: QbU wm BerUchingm: Mr. Brandt. Twice weekly, Tues- 
day and Wednesday, 12 M. (18). 

Adkina. Glenn, J. MacClintock, J. 

Cola. Hamner. Perkins, a A. 

CromwelL Hyslop. Thcmias. 

I>orse7. Kimball. Witaenbacher. 
Duggan. 

e^erman rrose CampoHiian: {CUimB.) Mr. Brandt. 
Weekly, Monday, 12 M. (14). 

Adkina. Glenn, J. MacCUntock, J. 

Carej. Hinkley* Straiten. 

Cole. Hyslop. Thomas. 

Cromwell. SlimbalL Witxenbachen 
Dorsej. Lodge. 



Romance LaiiKiuises. (2i students). 

Classes meet in Booms B and C, 118 West Monument Street 
Piroreiieol; Mr. Elliott. Weekly, Thursday, 6 P. M. (4). 



Jagemann. 
O'Connor. 



Taylor. 
Whitelock. 



Gid French: (Seminary:) Mr. Elliott. Twice weekly, Mond 
and Friday, 6 P. M. (6). 

Gordon. O'Connor. Whitelock. 

Jagemann. Taylon 

Monumce Ditdeds: Mr. Elliott. Weekly, Tuesday, 11 A] 

Gordon. O'Connor. 

Jagemann. Taylor. 

Italian: Danie : Mr. Elliott. Twice weekly, Tuesday and Thu 
day, 12 M. (6). 

Crisp. Gordon. Wilson, H. Y. 

Garthe. Jagonann. 

French Fhanetics : Mr. Eluott. Weekly, Monday 12 ] 
(7). 



Crisp. 


Jagemann. 


Taylor. 


Garthe. 


O^onnor. 


Wilson, H.Y. 


Gordon. 







Did French: Aueassin ei NicoUU: Mr. Elliott. Twice week 

Wednesday and Friday, 12 M. (6). 

Crisp. Gordon. Taylor. 

Garthe. Jagemann. Wilson, H.y. *^ 

JPVeiie^.* Minor Oourae: Mr. Maroou. Daily, 1 P. M. (18). 

FriedenwakL KimbalL Bamage. 

GitUngSt Liebig, B. A. Botch. 

Guard. ^ Lodge. Stratton. 

Harlan. Palmer, A. G. Wala. 

Huggina. 

Classes in French Conversation are also conducted by Mr. Mas( 
and by M. Babillon. 



EngHlih« (12 students). 

Classes meet in 187 North Howard Street 

Anglo-Saxon: Ckmiparative Orammar amd Orein^s Biblioihek 
angeUaehgiaeKen Poetie: Dr. Wood. Twice weekly, Wednei 
and Saturday, 12 M. (1). 

Bright 

Anglo-SaxMi: Beoumlf: Dr. Wood. Twice weekly, Tuesday 
Friday, 12 M. (I). 

MacClintock, W. D. 

Anglo-SaoDOn: March^a Anglo-Saxon Roader: Dr. Wood. Tk 
weekly, Monday and Wednesday, 10 A. M. (1). 

Jagemann. 

Chaucer: The Prioreaaee Tale, ete.: Dr. Wood. Twice weel 
Monday and Wednesday, 2 P. M. (4). 

Pels. Bamage. 

Holstsd. Stickney. 

Shakepearet MatMh: Dr. Wood. Daily, 8 P. M. (6). 

Garthe. Lord, J. W. MacClintock, W. '. 

Hanser. MacCUntock, J. 

Jagemann. 



Sterena. 



History and Politioal Eoonomy. (27 students). 

Sources of Early European History: Dr. Adams. Weel 
Saturday, 12 M., Peabody Institute. (6). 

Bemia. Jameaon. Yeblen, T. B. 

Gould. Bamage. Wilhelm. 

Instituiional History: Dr. Adamb. Weekly, Wednod 

12 M., Peabody Institute. (6). ^ 

Bemia: Jameaon. WUhalm. 

Gould. Bamage. 
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NioolaMen. 
Bamage. 



Mediaeval History: Da. Adams. Daily, 4 P. M., Koom A, 

113 West Monument Street (20). 

Berrjri Fels. 

Canfield. Oregg. 

Crisp. Hlnklej. 

Cromwell. Ingle. 

Dorsej. Kimball. 

Daisy. Lord, J. D. 

Ebeling. MaoClinfcock, J. 



Sticknej. 

Tiffknj. 

Williama. 



History of PoiiHcai Eeonotny: 

Tuesday and Friday, 4 P. M., Boom 

(26). 

Bemia. Gordon. 
Beny. Gould. 

CanfieUU Gregg. 

Criap. Hinkley. 

Cromwell. Ingle. 

Dorsej. Jameson. 
Duffy. Kimball. 

Ebeling. Lord, J. D. 
Fels* MacCUntock, J. 

Modern French Sodalieta: Mb. 

Tuesday and Friday, 12 M., Boom B, 
(8). 

Bemia. Gould. 



Dr. Ely. Twice weekly, 
1, 198 North Eutaw Street. 

Bamage* 



Sticknej. 

Swift. 

Tlfflinj. 

Veblen, T. B. 

Wilbelm. 

Williama. 

MARCX>n. Twice weekly, 
118 West Monument Street 

Wilbelm. 



History of Philosopliy, Etliios, eto. (2i students.) 

Oreek Bhiioeophy: Fbofsbsor G. S. Morris. Thrice weekly, 

Monday, Wednesday, and Thursday, 11 A. M., 187 North Howard 

Street (10). 

Barges. MacClintock, C. T. Spieker. 

QUes. MacClintock, W. D. Swift. 

Hanser. Sieber. Veblen, T. B. 
Hobson. 



Mthiee: Professor G. S. Morris. Thrice weekly, Monday, Tues- 
day, and Fnday, 12 M., 187 North Howard Street (4). 

MacClintock, C.T. Swift. 

Preecott Veblen, T. B. 

Psychology: Mr. B. E. Smith. Daily, 1 P. M., Boom 8, 198 North 
EuUw Street (7). 

Pels. BfaeClintock, C. T« Preaeott 

Gregg. McDaniel. Boblnaon. 

Leftwich. 

A course of lectures by Professor G. S. Morris on Kani^s Cfritique of 
Pure Reason is also in progress, weekly, Tuesday, 6 P. M., in 
Boom 5, 198 North Eutaw Street (Attendance 21). 

# 

IfOKiO* (5 Students.) 

Classes meet in Boom B, 113 West Monument Street 

Advanced Course: Mr. Pkiroe. Twice weekly, Monday and 
Thursday, 8 P. M. (8). 

Davis. Gilman. Mitchell. 

JEiemeniary Course: Mr. Pkircb. Thrice weekly, Tuesday and 
Friday, 9 A. M.; Wednesday, 10 A. M. (2). ' 

MacClintock, C. T. Beid. 

A course of Readings in Logic is also conducted by Mr. Psiros, 
weekly, Friday, 4 P. M. 



Elocution. (27 students). Mr. Woodworth. 



Bemia. 

Carey. 

Cromwell. 

Daria. 

Dorsej. 

Duffy. 

Ebeling. 

Pels. 

Glenn, J. 



Guard. 

Hamner. 

Hinkley. 

Hobson. 

Ingle. 

Keiser. 

Leftwicb. 

Lord, J. D. 

Lord, J, W. 



MacCUntock,J. 
Miller, E.G. 
O'Connor. 
Penniman. 
Perkins, C. A. 
Bamage. 
Botch. 
Stokes, G. a 
Wilbelm. 



BEGISTEB OF NAMES AND ADDRESSES. 

The following list gives the addresses of the Officers and Students as now entered at the Hegistrar's office. 



Adams, H. B. 


AssodaU. 


41 Cathedral St 


Coale, B. D. 


Assistant 


216 Madison At. 


Adkins, W. H. 


Matruiulaie, 


lirN. Charles St 


Cole. T. L. 


Special, 


19 McCulloh St. 


Alexander, W. J. 


Fellow, 


166 W. Biddle St 


Collins, A. T. 


Special, 


Mt Washington. 


Appl^arth, A. 0. 


*MafriculaU, 


682 W. Fayette St 


Colton, B. P. 


Graduate, 


261 W. Fayette St 


Armstrong, J. L. 


Qraduaie. 


Bockville. 


Comstock, W. J. 


Fellow. 


128 W. Madison St 


Atkinson, T. 


Graduate, 


164 W. Madison St 


Conn, H. W. 


Graduate, 


28 McCulloh St 


Barnes, E. 


Graduate, 


28 McCulloh St 


Converse, J. H. 


Special, 


Bar Library. 


Bayley, W. S. 


Mairieulate. 


641 W. Lombard St 


Craig. T. 


Associate, 


107 N. Charles St 


Beadenkopf, T. M. 


Graduate, 


14 S. Chester St 


Crisp, W. B. 


Special, 


69 Harlem At. 


BelU C. J. 


Special, 


48 Cathedral St 


Cromwell, W. K, 


Matriculaie, 


94 W.Lombard Si. 


Bemis, E. W. 


Graduate, 


166 W. Biddle St 


Davis, E. W. 


Graduate. 


166 W. Biddle St 


Berry, T. A. 


Matriculate, 


247 Bolton St 


Day, D. T. 


Graduate, 


207 Madison At. 


Bissing, G. 


Special, 


264 W. Lombard St 


Day, W. C. 


Fellow, 


207 Madison Av. 


Bland, J. C. 


Graduate, 


Philadelphia. 


Dobbin, G. W. 


Trustee, 


42 St Paul St 


Bloomfleld, M. 


Associate, 


182 W. Madison St 


Donaldson, F. 


Graduate, 


108 Park At. 


Brace, De W. B. 


Graduate, 


28 McCulloh St 


Donaldson, H. H. 


Fellow, 


128 W. Madison St 


Brandt, H. 0. G. 


Associate, 


890 Druid Hill Ay. 


Dorsey, D. B. 


Special. 


206 Franklin St 


Bright, J. W. 


Fellow, 


88 Linden Av. 


Duffy, H. 


Matriculate* 


82 Townsend St 


Brooks, W. K. 


Associate, 


181 N. Calvert St 


Duggan, J. B. 


Graduate, 


64 W. Madison St 


Broun, P. H. 


Graduate, 


119 W. Madison St 


Durfee, W. P. 


Fellow. 


19 McCulloh St 


Brown, G. W. 


Trustee, 


89 W. Chase St 


Ebeling, H. L. 


Matriculate, 


160 N. EuUw St 


Browne, W. H. 


Librarian, 


2 Huntingdon A v. 


Elliott, A. M. 


Associate, 


142 N. Charles St 


Burgess, E. S. 


Fellow, 


180 Linden At. 


Elliott, J. P. 


Trustee, 


187 St Paul St 


Campbell, J. P. 


^Matriculate, 


862 N. Eutow St 


Ely, G. S. 


Fellow. 


288 Madison At. 


Canfield, W. B. 


Matrieulaie, 


48 Cathedral St 


Ely, R. T. 


Lecturer, 


166 W. Biddle St 


Carey, G. G., J|. 
Carpenter, W.M. 


*MatrieulaU, 


266 N. Eutaw St 


Fels, M. 


Matriculaie, 


20 Pearl St 


Fellow by 0, 


142 N. Charles St 


Fleming, W. Q. 


Graduate, 


268 N. Howard St 


Casparli W., Jr. 


Sfpedalt 


246 Argyle At. 


Franklin, F. 


Assistant, 


228 W. LanTale St 
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Freeman, S. H, 
Frick, O. 
Friedenwald, H. 
Gale, H. B. 
Garman, H. 
Garrett, J. W. 
Garthe, L. 
Gildersleeye, B. L. 
Giles, A. H. 
Gilman, B. I. 
Gilman, D. O. 
Gittings, D. S. 
Glenn, J., Jr. 
Glenn, W. L. 
Goodnow, H. R. 
€k>rdon, B. B. 
Gould, £. B. L. 
Gregg, M. 
Guard, W. J. 
Owinn, 0. J. M. 
Hamner, J. G. 
Hanser, O. F. 
Harlan, W. B. 
Harrison, G. 
Hartwell, E. M. 
Hastings, C. S. 
Haworth, B. 
Hinkley, J. 
Hobson, B. L. 
Holstad, A. 
Hopkins, L. N. 
Howell, W. H. 
Hoggins, L. M. 
Hyslop, J. T. 
Ingle, £. 

Jagemann, H. 0. G. 
Jameson, J. F. 
Keiser, B. H. 
Kemp, G. T. 
Kimball, R. F. 
King, F. T. 
Koyl, C. H. 
Kuhara, M. 
Lee, F. S. 
Leftwich, T. J. 
Liebig, G. A. 

Liebig, R. A. 

Linthicum, S. B. 

Lodge, G. 

Lord, J. D. 

Lord, J. W. 

Loudon, W. J, 

HacClintock, 0. T. 

HacClintock, J. 

HacClintock, W. D. 

Hahon, O. L. 

Hahon, R. W. 

Marcou, P. B. 

Hartin, H. N. 

HcDaniel, C. T. 

Miller, C. W. E. 

Miller, E. G., Jr. 

Mills, T. W. 

Mitchell, O. H. 

Moale, W. A. 

Morris, C. D. 

Morris, G. S. 

Morse, H. N. 

Mumper, W. N. 

Nelson, K. S. 



Fellow. 
^Matriculate, 
*Matriculaie, 

Oretduatp. 

Special, 

Trustee. 

MatricuUtte. 

Profeseor. 

Graduate, 

Fellow. 

President. 

Matriculate, 

Matriculate. 

Matriculate. 

Graduate. 

Matriculate, 

Graduate, 

Special. 

Matriculate. 

Trustee. 

Graduate. 

Graduate. 

Special. 

Graduate. 

Fellow by C. 

Associate. 

Graduate. 

Matriculate, 

Graduate. 

Graduate. 

Trustee. 

Graduate, 
* Matriculate. 

Prelim, Med. 

Matriculate, 

Graduate. 

Fellow. 

Graduate. 

Matriculate. 

Matriculate. 

Trustee, 

Fellow. 

Fellow by C. 

Graduate, 

Special. 

Matriculate. 

Matriculate. 

Graduate. 
Matriculate. 

Matriculate. 

Prelim. Med* 

Graduate. 

Graduate, 

Special. 

Graduate, 

Special. 
Graduate, 
Assistant. 
Professor. 

Special. 
Matriculate, 

Matriculate. 

Graduate, 

Fellow. 

Graduate. 

Professor. 

Lecturer, 

Associate, 

Graduate. 

Graduate, 



270 W. Fayette St. 

400 Park Ay. 

88 N. Eutaw St. 

224 W. Hoffman St. 

261 W. Fayette St. 

60 Mt Vernon Place. 

98 Hill St. 

268 St. Paul St. 

214 W. Biddle St. 

142 N. Charles St. 

81 Saratoga St. 

146 N. Charles St. 

848 N. Eutow St. 

168 N. Charles St. 

209 N. Howard St. 

27 Franklin St. 
126 Park Av. 

166 N. Charles St. 

160 Park Av. 

86 Mt Yemon Place. 

186 St. Paul St. 

62 N. Fremont St. 

247 Linden Av. 

90 Read St. 

182 W. Madison St. 

8 Denmead St. 

64 McCulloh St. 

287 N. Charles St. 

28 McCulloh St. 

118 Lexington St. 

188 St. Paul St. 

488 N. Mount St. 

St. Paul St. extended. 

182 Mulberry St. 

868 Linden Av. 

266 N. Eutaw St. 
64 McCulloh St. 

28 McCulloh St. 
66 N. Greene St 

87 Park Av. 

76 Cathedral St 

126 Park Av. 

284 Linden Av. 

92 Saratoga St 

182 W. Madison St 

• 807 St Paul St 

807 St Paul St 

181 W. Lanvale St. 
210 N. Gilmor St 

206 N. Carrollton Av. 

206 N. Carrollton A v. 

19 McCulloh St 

64 W. Madison St 

64 W. Madison St 

64 W. Madison St 

186 N. Exeter St 

186 N. Exeter St 

88 Hamilton St 

221 St Paul St 

428 W. Fayette St 

806 S. Sharp St 

279 W. Baltimore St 

160 K Eutaw St 

140 Cathedral St 

162 N. Charles St 

168 N. Howard St 

182 W. Madison St 
12 Denmead St 

268 N. Caroline St 

267 N. Eutow St 



Newell, H. 
Nicolassen, G. F. 
Norwood, C. C« 
Noyes, W. A. 
O'Connor, B. F. 
Omdorff, W. R. 
Osborn, H. L. 
Page, J. 
Palmer, A. G. 
Palmer C. 
Parrish, N. M. 
Peirce, C. S. 
Penniman, G. D. 
Perkins, C. A. 
Perkins, W. H. 
Perry, H. M. 
Prentiss, R. W. 
Prescott, P. M« 
Price, H. L. 
Pund, F. 
Rabillon, L. 
Ramage, B. J. 
Randall T. H. 
Randolph, R. L. 
Reese, R. M. 
Reid, H. F. 
Remsen, I. 
Robinson, L. B. 
Rotch, F. 
Rowland, H. A. 
Sale, S. 
Scott, A. 
Sedgwick, W. T. 
Sewall, H. 
Short, H. A. 
Sieber, J. 
Smith, B. E. 
Spieker, B. H. 
Stevens, L. T. 
Stewart, C. M. 
Stickney, C. D. 
Stokes, G. 0., Jr. 
Stokes, H. N. 
Story, W. E. 
Stratton, W. B. 
Swift, M. L 
Sylvester, J. J. 
Taylor, P. H. 
Thayer, W. 0. 
Thomas, H. M. 
Thomas, J. C« 
Tiffany, H. T. 
Trimble, I. R. 
Uhler, P. R. 
Veblen, A. A. 
Veblen, T. B. 
Venable, R. M. 
"Walz, W. 
Warfield, M. 
Warren, M. 
White, F. 
Whitelock, G. 
Wiegand, H. H. 
Wilhelm, L. W. 
Williams, H. W. 
Wilson, B. B. 
Wilson, H. V. 
Witzenbacher, W. J. 
Wood, H. 
I Woodworth, 0. L. 



Assistant, 
Assistant, 
Graduate, 
Gradupie, 
Fellow, 

m 

Special, 

Fellow, 

Matriculate, 

Matriculate* 

Fellow, 

Special. 

Lecturer, 
^Matriculate, 

Graduate, 

Matriculate. 

Fellow, 

Graduate, 

Special. 

Prelim. Med, 

Special, 

Lecturer, 

Graduate. 

Special, 

Prelim. Med, 

Matriculate. 

Graduate, 

Professor, 
* Matriculate, 
^Matriculate, 

Professor, 

Graduate. 

Aseociate. 

Associate. 

Associate. 

Fellow by C, 

Graduate. 

Instructor, 

Fellow. 

Matriculate, 

Trustee, 

Special. 

Matriculate. 

Fellow. 

Associate, 
^Matriculate. 

Fellow. 

Professor, 

Special. 

Graduate. 

Prelim. Med. 

Trustee. 

Matriculate. 

Prelim. Med, 

Associate. 

Graduate, 

Graduate. 

Lecturer, 

Special, 

Graduate, 

Associate. 

Trustee. 

Special. 

Special. 

Graduate, 

Matriculate. 

Assistant. 

Matriculate. 

^Matriculate, 

Associate. 

Assistant. 



Maryland Imt. 

600 W. Lombard St 

268 N. Howard Si 

19 McCulloh Si 
4 McCulloh St. 

18 Lorman St. 
898 W. Lombard St. 
81 W. John St 
172 McCuUohSt 
96 Townsend St 
886 N. Gilmor St 
21 Read St 
117 W. Monument St 
28 McCulloh St 
207 Franklin St 
268 N. Howard St 
126 Denmead St 
48 Cathedral St. 
70 Bolton St 
282 N. Qay St 
69 Park At. 
217 N.Howard St 
865 N. Charles St 
140 St. Paul St 
209 W. Pratt St 
76 Mt. Vernon Place. 
218 St. Paul St 
16 Brown St 
182 W. Madison St 
14 Cathedral St 
86 N. Strieker St 

284 Linden At. 
62 W. Madison 9L 

20 Cathedral St 
178 S. Wolfe St 
64 McCulloh St 

128 N. Paca St 

105 Charles St. At. 

167 Dolphin St 

St. James Hotel 

Govanstown. 

24 McCulloh St 

87 N. Charles St 

66 N. Liberty St 

218 Linden At. 

Mt. Yemen Hotel 

257 Linden At. 

182 W. Madison St 

817 Madison At. 

817 Madison At. 

85 Bolton St. 

241 Maryland At. 

Peabody InstitatB. 

129 S. Patterson Park At. 

197 N. CaWertSt 

* 87 Franklin St 

28^ B. Madison St 

112 St Paul Street 

89 Mt. Vernon Places 

Gay and Lombard Stfc 

142 N. Charles St 

272 Madison At. 

64 Pennsylvania At. 

60 Franklin St 

284 Linden At. 

814 Linden At. 

28 McCulloh St 

182^. Madison St 

180 Linden At. 
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UNIVERSITY EOOMS AND HOURS. 

Unless otherwise indicated the rooms designated are in the University Buildings, corner of Howard and Boss Streets. 



Consultation Hours. 

Saturdays and Sundays are excepted. 

The President and members of the Academic Staff will receiye 
Stadents and other persons desiring to consult them, at the hoars 
and places indicated in the following schedale. 

For the economy of time, on the part both of the Faculty and 
of the students, it is particularly requested that official consulta- 
tions be made, except in special emergencies, as appointed below. 

Prksidbnt Gilman is seldom absent from the buildings between 9 A. 
H. and 2 P. M., and is often in his office during the afternoon. Boutine 
business and matters of minor importance may ^ brought to his attention 
orally, between 12 and IP. Bi., or at other times by notes and memoranda 
left with the clerk in the Begistrar's office. 

Adams, H. B., Associate in History, Regitirar^s Office. 9 A. M., and 

6 P.M. 
Bloomfield, M., Associate in Sanskrit, US W. Madimm St, 12 M. 
Bbakdt, H. 0. G., Associate in German, Room 5, 193 N, Euiaw St,, 

before 11 A. M. or after 1 P. M. 
Brooks, W. K., Associate in Biology, Bioloffieal Laboratory, 10 A. M. 
Browkk, W. H., Librarian, Library, 9 A. M.-6 P. M. 
Coals, B. D., Assistant in Chemistry, C^iemical Laboratory, 10 A. M. 
Craiq, T., Associate in Mathematics, 187 N, Howard St., 12 M. 
Blliott, a. M., Associate in Bomance Languages, Room B, US W. 

Monument St. , 1 P. M. 
Blt, B. T., Lecturing on Political Economy, 166 W, Biddle St., 11 A. M. 
Franklin, F., Assistant in Mathematics, Room 16, 12 M. 
GiLDERSLBKYE. B. L., Professor of Greek, Room /^, 11 A. M. 
Hastings, C. S., Associate in Physics, Room 4, 11 A. M. 
Harcou, p. B., Assistant in French, Room C, 118 W. Monument St., 1 

P. M. 
Hartin, H. N., Professor of Biology, Biological Laboratory, 12 M. 
Morris, C. D., Professor (Collegiate) of Greek, 187 N, Howard St, 11 

A. M. 
Morris, G. S., Lecturer on Philosophy, ISiS W, Madison 51, 4 P. M. 
Morse, H. N., Associate in Chemistry, Chemical Laboratory, 11 A. M. 
Kicolassen, G. F., Assistant in Latin and Greek, Room S, 19S N, Euiaw 

St, 10 A. M. 



Peiroe, C. S., Lecturer on Lo^c, Rooms B and C, IIS W. Monument St , 
Monday and Thursday, 8 F. M. ,* Tuesday and Friday 9 A. M.; 
Wednesday, 10 A M. 

Bemsen, Ira, Professor of Chemistry, Chemical Laboratory, 11 A. M. 

Bowl AND, H. A., Professor of Physics, Physical Laboratory, 9 A. M. 

Sedowick, W. T., Associate in Biology, Biological Laboratory, 9 A. M. 

Sewall, H., Associate in Biology, Biological Laboratory, 12 M. 

Smith, B. £., Instructor in Philosophy, Room S, 19S N. Eutaw St, 2 
P.M. 

Stort, W. E., Associate in Mathematics, Room 15, 12 M. 

Stlyeste^, J. J., Professor of Mathematics, Room 17, 12 M. 

Warren, M., Associate in Latin, S9 Mt Vernon Place, 2 P. M. 

Wood, H., Associate in English, 187 N, Howard St, 11 A. M. 

WooDWORTH, C. L., Instructor in Elocution, 1^ Lvnden Av., 6 P. M 

OPreasurer^s Office. 

Mr. 0. J. Meter will be in attendance in the Treasurer's Office, in 
the Uniyersity Buildings, 9 to 11 A. M., d to 6 P. M. 

JSegistrnr^s Office. 

This office is open daily, except Saturdays, from 9 A. M. to 6 P. M., 
and on Saturdays from 9 A. M. to 8 P. M., and fh>m 4 to 4.80 P. M. 

Meeeipt and Departure of MaUs^ Etc. 

{Mdudlng 8aiwrdaif$). 

Mails are received fi'om the Post-offioe at 9 A. M. and 4 P. M. 
Mails are sent to the Post-offioe at 8 A. M., and 8 P. M. 
Mails are sent to the Street Letter-Box at 12 M., and 6 P. M. 
i9* Memoranda, notes, letters, and parcels may be left at the Beg- 
istrar's office to be distributed at 9 A. M. and 4 P. M. 

Library and Laboratariee. 

The Library is open daily, including Saturdays, from 9 A, M. to 
10 P. M. 

The Biological Laboratory is open daily, from 9 A. M. to 6 P. M. 

The Chemical Laboratory is open daily, f^om 9 A. M. to 6 P. M. 

The Physical Laboratory is open daily, Including SttUudayv, from 9 
A. M. to 6 P. M. 



COUBSES IN LOGIC, ETHICS, PSYCHOLOGY, AND 

HISTOBY OF PHILOSOPHY, 1881-82. 



I. Professor C. S. Peircb, S.6., A.M., of the U. S. Ooast and 

Geodetic Sonrey, will give two coarses in Logic, viz : 

(a) An elementary course on General Logic, dedactiye and 

indnctive, inclading probabilities. 

This course will be designed to teach the main principles upon which 
correct and fruitful reasoning must proceed ; and special attention will 
be paid to the discussion of the significance and validity of those logical 
conceptions and maxims which are current in literature and in law. 

(b) A course upon the Methods of Science. 

A sketch of deductive logic and the theory of relative terms will lead 
to a study of the methods of Mathematics. The theory of chances and 
errors will next be expounded. Lastly, after the development of the 
general doctrine of induction and hypothesis, the methods of reasoning 
in several of the physical and moral sciences will be examined in detail. 

(c) Professor Peirce will also give a series of Readings in Logic, 
of which the special subjects will be announced from time 
to time. 

II. Professor G. S. Morris, A. M., 

(a) will lecture three times weekly, (Monday, Tuesday, and 

Friday, 12 M.), during the first half year, on Ethics. 

In this course, various natural types of morality, as illustrated in the 
life and literature of historic peoples, will be considered ; the history of 
reasoned ethical systems will receive attention ; the true method of ethi- 
cal inquiry will be discussed ; and the fundamental notions and principles 
of ethical theory will be developed. ^ 

(6) will lecture three times weekly, (Monday, Wednesday, and 
Thursday, 11 A. M.), during the first half year, on the 
History of Chreek Philosophy. 



This course will comprise an exposition of the nature, methods and 
results of philosophic thought, universally, Greek Philosophy furnishing 
the text and necessary illustrations. Constant reference will be made to 
the results of modern research in science and philosophy. The philosophy 
of Aristotle and Plato will bo principally oonsidered. 

(c) will lecture weekly (Tuesday, 5 P. M.) on KaanVs Critiqus 
of Pure Reason. 

The main object of this course will be to ftimiah a fumroary account of 
the purport of Kant's <* epoch-making" work and a critical estimate of 
the value of the results therein reached. 

The subjects treated are the fundamental oonditiona and meet univerBsl 
principles of mathematical and physical science ; the nature smd limita* 
tions of the field of objects with which such sciwioe is conoerned ; and tbt 
nature and limitations of " metaphysics." 

III. Professor G. Stanlet Hall, Ph. D., Lecturer in Harvard 

and Williams Colleges, will give a course of lectures on 

Psychology, beginning early in January. (See p. 167.) 

The lectures will discuss the general oharacteristioa of sensatiooii 
memory, genesis of the knowledge of time and space, concepts, clsssifl- 
cations of psychic activities, the nature and decrees of certainty, morbid 
psychology, the development of intelligence m children^ wiUi general 
psycho-physic conclusions. 



lY. The minor course for undergraduate students in Mental 
and Moral Philosophy will be conducted through the year by 
Mr. Benjamin E. Smith, A. M., late Instructor in Amherst 
College. 



October, 1881. 
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COUKSES IN MATHEMATICS AND PHYSICS, 1881-82. 



EXPECTED VISIT FROM PROFESSOR CAYLEY. 

An Invitation has been extended through Professor Sylyester to Professor A. Caylit, D. C. L., LL. D., F. R. S., Sadlerian 
Profe%9or of Pure Mathematics in the University of Cambridge, (England), to visit Baltimore and take part in the mathematical 
instruction of the Johns Hopkins University during the ensuing academic year. Professor Cayley has accepted this invitation, 
and it is expected that he will arrive in this country before the first of January next, and take a regular part in the instructions 
of the Johns Hopkins University, from that time until the close of the session in June. 

Besides giving lectures to mathematicians, he will, like Professor Sylvester, take part in the Mathematical Seminary and be 
accessible to advanced students who desire to consult him in the progress of their work. 



COURSES AND LECTURES. 



Pbofsssob Stlyxstsb, LL. D., D. 0. L., F. B. S., 

1. (a) will conduct a Mathematical Seminary, composed of 

the instructors and more advanced students of mathe- 
matics, for the presentation and discussion of papers 
or oral communications. He will also be accessible 
at other times to those students who wish to confer 
with him in the prosecution of their work. 

2. (b) will lecture twice weekly during the first half year on 

the Theory of Numbers. 
8. (c) will lecture twice weekly during the second half year 
on Determinants and Modem Algebra. 

PaonssoB Oatlby, LL. D., D. 0. L., F. B. S., 

4. will lecture twice weekly, after January 1st, on Analytical 
Chometry and the Abelian and Thela Functions. 

He will also take part in the Mathematical Seminary 
and will guide the personal inquiries of advanced students. 

W. B. Stobt, a. M., Ph. D., 

5. (a) thrice weekly through the year on Quaternions. 

6. (6) thrice weekly, first half year, on Advanced Topics of 

Higher Plane Curves. 
T. (c) thrice weekly, second half year, on Advanced Topics 
of Solid Geometry. 

8. (d) thrice weekly, first half year, on Conic Sections. 

9. (e) thrice weekly, second half year, on Higher Plane 

Curves {Elementary CourseJ] 

Thomas Obaiq, Ph. D., of the XT. S. Coast and Qeodetic Survey, 

10. (a) thrice weekly, first half year, on Elliptic Functions 

and Introduction to General Theory of Functions. 

11. (b) thrice weekly^ second half year, on General Theory of 

Functions. 

12. (c) twice weekly, first half year, on Spherical Harmonics. 
18. (d) thrice weekly, second half year, on Partial Differ* 

ential Equations. 
14. (e) twice weekly, first half year, on Calculus of Variations. 
16. (/) thrice weekly, first half year, on Mechanics of Rigid 

Bodies. 
16. {g) ihrice weekly, second half year, on Elasticity and 

Eydrodynandes. 



F. Fbankun, Ph. D., 
IT. (a) thrice weekly, second half year, on Calculus of Finite 
Differences. 

18. (b) twice weekly, second half year, on Spherical TrigO' 

nometry. 

19. (c) thrice weekly, first half year, on Solid Analytic 

Geometry {Elementary Course.'] 

20. (d) thrice weekly, through the year, on Differential and 

Integral Calculus. 

21. (e) thrice weekly, first half year, on Total Differential 

Equations. 



PaOrBSBOB BOWLAND, Ph. D., 

22. (a) will direct the Physical Laboratory which is well 

equipped with instruments, particularly with such as 
are adapted to researches in Heat, Electricity and 
Magnetism. The Laboratory is open daily from 9 
A. M. to 5 P. M. 

23. (b) will lecture on Thermodynamics, on the Theory of 

Heat Conduction, and possibly on Sound. 

C. S. Hastings, Ph. D., 

24. (a) will give a course of lectures, recitations and practical 

exercises, daily through the year, in Elementary 
Physics. 

25. (6) will lecture weekly to, and will guide the laboratory 

work of, those who wish to pursue a more advanced 
course in General Physics. 



C. S. Pbibob, a. M., of the U. S. Coast and Geodetic Survey, 
will give two courses on Logic. 

26. (a) a course upon the Methods of Science, including the 

methods of Mathematics. 

27. (6) an elementary course on General Logic, including 

probabilities. . 

28. (c) He will also give a series of Readings in Logic. 

A fuller statement of the courses in Logic is given on page 160. 
October 1, 1881. 
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COURSES IN HISTORY, INTERNATIONAL AND CONSTITU- 
TIONAL LAW, AND POLITICAL ECONOMY, 1881-82. 



H. B. Adams, Ph. D., 

(a) will meet adyanced and gradaate Btadents in the follow- 
ing coarses : 

Fir%t Half-year. 

(1) Sources of Early European History, on Saturday, at 
12 M. 

(2) Institutional History, with special reference to the 

origin of Local Self GoTernment in the United States, 

on Wednesday, at 12 M. 
These classes will meet in the small lecture-room at the Peahody In- 
stitute, for fkcility of reference to the library collections. 

Second Half-year, 

(3) Italian History, with a special course of lectures upon 
the Renaissance, twice weekly. 

(4) Comparative Constitutional History, with lectures and 
essays, twice weekly. 

(b) will also give a short course of public lectures upon the Z>e- 
velopment of Internationalism, beginning in February. 

(c) will conduct the minor course in History for undergradu- 
ates, fiye hours a week: first half-year. Mediaeval History; 
second half-year. Diplomatic History, including the prin- 
ciples of International Law as embodied in Bluntschli's 
Volkerrecht, 

Candidates for the minor course in History must pass a preliminary 
examination in Freeman's " General Sketch '' and Doyle's *' United 
States,'' or in equivalent text-books. A knowledge of Latin, French and 
Gkrman is also desirable, .and for the study of International Law is 
indispensable. 

E. A. Fbbeman, Esa, D. C. L., of England, author of the 
History of the Norman Conquest, Historical Geography of 
Europe and other well known works, has iiccepted an in?ita- 
tion ^om the Peabody Institute to deliver a course of public 
lectures on Old, Middle, and New England, in November. 
He has also accepted an invitation from the Johns Hopkins 
University to meet during his stay in Baltimore the historical 
students of the University. A more particular announcement 
will be made after his arrival in this country. (See p. 169.) 

Jai£S8 Bbtob, E8Q.I D. 0. L., M. P., of London, Begins Pro- 
fessor of Civil Law in the University of Oxford, and author 
of the " Holy Roman Empire," will visit Baltimore in the 
autumn, and will meet the historical students at such times 
and places as may be appointed, for lectures on topics to 
which he has given special attention. (See p. 169.) 



B. M. Ybnablb, Esai Professor in the Law Department of the 
University of Maryland, will give twelve public lectures on 

ConstitiUional Law, beginning early in January. (See p. 167.) 
This course of lectures will have especial reference to the Constitution 
of the United States. The following subjects will be embraced in it: 
Constitutional law defined and its relation to the general body of the law 
explained ; the rise and development of constitutional law, especially in 
England ; the governments of the thirteen colonies ; government during 
the Bevolution ; the Confederation ; the Convention of 1787 ; the organi- 
sation of the several departments of the Federal Gk>vernment ; its powers 
"iftd the limitations and restrictions on them ; and the limitations and re- 
's on the State Gk)vernments. 



The provisions of the Constitution will not be discussed in the order in 
which they occur, but those relating to the same subject will be treated 
together under general heads ; such as, commerce, taxation, war powers, 
civil and political rights, election of the President, powers of the Presi- 
dent, Federal Courts, &c., Ac, In treating each subject a brief sketch 
will be given of the political and legislative discussion which it has 
excited ; and the Acts of Congress and judicial decisions bearing on the 
subject will be outlined and explained. While it is the prime object df 
the course to show the present state of our Federal Constitutional law, 
other matters of interest will receive such attention as the number of 
lectures will permit. Amongst these may be named : the theory of the 
partition of powers between the state governments and the general gov* 
ernment; the question of ultimate sovereignty In cases of conflict; a 
comparison of the British Constitution as it now is with that of the 
United States ; the light which the life of the nation under the Constita- 
tion throws on the question of the wisdom of its provisions, &c, &c 

A syllabus of the lectures will be issued to those attending. 

Austin Soott, Ph. D., of Washington, will give a course of public 
lectures on the Development of the American Constitution, 
beginning early in January. (See p. 167.) 



Simon Nbwoomb, LL. D., of Washington, will give a short coone 
of lectures upon Political Economy, with special reference 
to the subject of Taxation. 

Hon. John J. Knox, of Washington, Comptroller of the Currenej, 
will give three lectures upon Finance, with especial considera- 
tion of the National System of Banking, November 10-17. 

Richard T. Ely, Ph. D., will give a course of twenty dan 
lectures on the History of Political Economy, beginniog 
Friday, October 14, at 4 P. M., and continuing on succes- 
sive Tuesdays and Fridays at the same hour. 
The lectures will be giren in Boom 1, 198 North Eutaw Street. 
It is designed in this course of lectures to describe the teachings of lead- 
ing political economists from the time of the mercantilists up to tlio 
present. The origin of the various economic schools and their relationi 
will be explained. The sources of economic knowledge and the methods 
of work will be pointed out, and topics for original investigation su^ 
gested. The writing of essays on assigned topics will be expected from 
the advanced students in the class. 

OrDSB 07 TOPIOB. 

Introductory. Utility of the Historical Method. Disoosrion of ths 

Questions: Whsct is Political Economy? What has it acoom- 

plished ? 
Mercantilists. Commerce. Balance of Trade. 
Physiocrats. Agriculture the Sole Source of Wealth. 
Adam Smith. Recognition of Manufiscturing Industry as alto a Sooreo 

of Wealth ; hence the name Industrial System. 
Adam Smith's Followers: A. The Developm«it of Peasimistio Tsa- 

dencies, (a) Malthus, (6) Bioardo, (e) Mill; B. The Optimiiti, 

(a) Bastiat, (6) Carey. 
The Opponents of Adam Smith. National Economy. Ad. tfullv. 

Fr. List. Carey and others. 
Communism. 

Socialism. A. Social Democracy. B, Professorial Socialism. 
The Present Condition of Political Economy ; (a) in France, (h) ii 

Germany, (e) in England, (d) in America and elsewhere. 
Beview of the Field and Conclusion. 

P. B. Maroou, a. M., will conduct a special historical conn^ 
two hours weekly during the first half-year, in the Modem 
French Socialists. 
A knowledge of French is requisite for those paitoing this ooone. 

OCTOBXB 6, 1881. 
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PROCEEDINGS OF UNIVERSITY SOCIETIES. 

Abstracts of the More Important Papers Bead at Recent Heetinga. 
ifie AMoetation, P hilologie al AasoetcUion. 

Meeting. 

e Eqailibriam FaactioQ of the Hembrftnons LsbTriotTi 
aginons FisheH, b; Hsnby Sbwali^ 



.he auditory appBrntus and the preaervaUoD of equilibrium. 
uiti of ezperimenU made upon ipecimena of ^oung sharks and- 
the Mariae Lftborator; at Beaufort may be briefly Bummarized 

ion of the lemicircDlar canals gives only negatire results; no 

ce of eauilibriuin. 

ion of tlie ampullaTy tterves producae no disturbance of eqaili- 

ion,or extirpation, or crushing of the ampullae is not neceuarily 
by a disturbance of equilibrium. 

jratioD of tie posterior vestibalar sac, the UtrUU, is not neces- 
owed by a disturbance of equilibrium. 

oration of the anterior vestibular sac, the Sacculut, is alwaya 
with more or leas readiness by marked diaturbancci of equifi- 
bicb the animal manifests by continually turning somersaults, 
ling through the water in a spiral path. The oiperimenta aoom 
e tnat only to the Saeevlu$ of the membranous labyrinth can a 
lie equilibrium function be attributed. 

eeired to test ei peri mentally recent obaervationa of Baginiky, 
rs all the peculiar results obtained by operating on the semi- 
' ' 3 mechanical stimulation of tne brain, before giving a 



conclusions so much at 



with 



iccannt of Professor Langley's Recent Expedition to 
itnej, by W. C. Day. 
iper coDtains : 

alement of the objects of the expedition, viz : a determination of 
constant by means of the following instruments: Violle's Acti- 
Pouillet's Fyrheliomoter, and Professor Langley's Bolometer 
: balance. Tne secondary abject was an attempt to see the solar 
f means hitherto untried, viz: by means of a tube four hundred 
ngth blackened on Ibe inside, the function of the tube being to 
Sused light. An image of the sun was thrown into the tube by 
inch optically plane mirror mounted on and controlled by a 
A teleacope placed at the further end of the tube was lued 
he ima^e. 

escription of the Bolometer was given and the principle of its 
.plained. The delicacy of the instrumeat was referred to, it 
: only one known capable of measuring the heat of different and 
il wave lengths of the graliMa spectrum, as hitherto the Thermo- 
1 measure the heat of Uie solar spectrum only by concentrating 
1 upper or lower half upon It at once. No resulls of measare- 
ire given, as they had not at the time been computed, 
mainder of the paper was taken up in a description of climate, 
ings, and inddents of the trip. 

DJnary Note apoo the Theory of the Red-Lead Secondary 
by C. H. KoYL. 
blished and generally accepted theory of the action of the new 

itor is that tne stor^ energy exists in the form of a chemical 
dingtochange the peroxide of lead and spongy lead, respectively, 
J plates, oeck into minium; but that i 



with peroxide, the other with spongy lead, and i 
»ted water, they should (upon this theory), either give a current 
tely or should be incapable of further storing. They do not give 
., but form an excellent accumulator. Upon discbarge a alight 
1 on one plate and corresponding deoxidation upon the other 
.ce, but this seems to be merely an accompaniment and not Uie 
the secondary current. Bxactly in what the storing consists the 
opes to announce soon. He believes it to be in the mechanical 
f oxygen in one coating and of hydrogen in the other. His at- 
'ai first drawn to the point by Mr. Maloney, of Washington, who 
ced that Uie plates when once polarised did uot regain their 



October Meeting. 

On Tzph in the Attic Orators, by B. L. OfLDiBSLnvK. 

In the introduction to this paper the author made some strictarea on 
the usual treatment of n-pfv in ^xt-books of Greek grammar and em- 

Shasized Uie neglect of the negative character of the particle. After 
iscussing briefly some of the theories as to ori^n and use of n-pfv, 
the writer preaented the results of an investigation into the occurrences 
of the particle \a the Attic orators, the material of which waa furnished 
by the members of the Greek Seminary. Tbe conclusion reached shows 
a certain cryitallization in tbe use. We are farfrom tbe Homeric freedom, 
much nearer the scenic norm. Of individual peculiarities in the hand- 
ling there is not much to be said. Isohratea treats npArepov-irptv as be 
treats everything else in the interest of his nsthetic seesaw and fastidiuua 
There 



rhythm 



There is more n 



refine overmuch. 






A Short Review of the old French Dialects Qaestion, par- 
Ucalarly for France, by A. M. Elliott. 

The work of tbe old school of dialect invaatigators in France was char- 
acterized, showing that their starting-point was rather that of the 
morphology of language than of its pnonetics, and that herein they are 
clearly distinguished from both the German end the present French 
school, whose main force is concentrated on a critical study of tbe pho- 
netic phenomena of each individual idiom. As on outgrowth of this 
favorable turn in dialect research, the report of the late ScientiBc Com- 
mission in France, appointed to setUe more deflnitety the geographical 
boundaries of tbe Ltmgutd'ml and Langttt cf'oe, was renrrsd to, and it wa* 
shown that so &r as tbe work has gone forward, it upsets the old, 
generally accepted theory of the gradual and insensible fution of two 
neighboring dialects. If for instance we take three points on a given 
line perpendicular to the language limit-line, aay A, B, C, D, (the nmit- 



line being between B and C, thus - 



g Langtu d'tnl 



d'oc ) 



I and that & 



! of the relation of D to C for the Langue d'oc. But there 
is a point between B and where the two idioms come into sharp con- 
tact, and we have a sudden jump from the one to the other speech-form. 
Illustrations were drawn from the relation of German to French, also. 



The Relation of et'^iuc: tSuea, by H. Bloohtikld. 

The explanation of this participle must start from the Tedic forms 
corresponding to it: ndv6n^*iiiic and viddsbl^Mvia; and it must 
also be remembered that the verb olSa lost its reduplication at a period so 
early, that it is not admissible to bring it in as factor for explanation as 
Curtius, Sausiure and Meyer do, who explain eiSuc as containing a con- 
traction CFtFiSiK) of the reduplication with the root- syllable. More- 
over these scholars overlook the fact that tbe distribution of the two 
stem-forms Feid- and Fii- is made according to a plan, FetS occurring 
with one single exception only in tbe masculine (G9 times). Fid only in the 
feminine (18 times). An explanation by Brugman is also found insuffi- 
cient, and tbe following propped : There occur in Homer seven participial 
couplets in which there is regularly a difi*Grence between the stem of the 
mssciiilne and that of the feminine; they are: neiroii66(: trciraffiHa ; 
Tt6ii>.d : riBaXvia ; fu/itiniit : fir/utuVla ; ifijjiuic : Xr^Kvia ; aeoTipiif : oroapvia j 
apripiif; dpofivia and laiii6; {* Fc focnii^) to e'lKvia I'FiFtiaiia); according to 
the pattern of these the masculine cii^ whs differentiated ^om tbe femi- 
nine Uvia; tiiiit containing a strong root-form abstracted from the many 
cases in which forms with root iiS have attached themselves f\inclioi>ally 
to the Perfect - system : Sigmatic Pluperfect Fildta; Subjunctives rid^uv 
and cUu, Uptative eiiii^. In this way alone can the regular differ- 
entiation between masculine and feminine be accounted for. 
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Historical and Political Science Association.. 

October meeting. 
The Fisher Plantation at Cape Ann, by Herbert B. Adams. 

This paper is the first of a series of seven chapters upon ** Salem Com- 
mons and Commoners," a monograph which is to be published in full by 
the Essex Institute of Salem, Massachusetts, before which society extracts 
were read at a field meeting, August 81, 1881. The work is bused upon 
an independent study of the Kecords of Massachusetts Colony, the recently 
published Acts and Resolves of the Province, the Town Records of Salem, 
the Proprietors' Records (in manuscript), the Historical Collections of the 
Essex Institute, and original authorities like White, Higglnson, and Wood. 
The object of the entire research was to investigate the economic begin- 
nings of Massachusetts, and the results show that English enterprise, 
English capital, and English local institutions constituted the material 
basis of New England. Among the economic grounds for colonial pros- 
perity were the fisheries and the fur trade. The land question received 
a practical solution in the emigration of tenant farmers to America, which 
was then to the English mind what South Africa and Australia are to-day. 
Free socage tenure, the Kentish custom of Gavelkind, the old Saxon 
village community, which, ¥nth other local institutions, was transmitted 
through the English parish, all contribute to a better understanding of 
Puritan independence and local democracy. 

In the above paper, it was shown that the Massachusetts Colony was 
the direct outgrowth of the colonial enterprise of New Plymouth, the 
economic beginnings of which were examined last year in a series of class 
lectures. In January, 1624, the business agents of the Pilgrims announce 
from England, " we have tooke a patente for Cape Anne." This patent 
is preserved in the library of the Essex Institute and gave its holders 
*(free liberty to ffish, fowle, hawke, and hunt, truck and trade," within 
certain prescribed limits. The allotments of land were all to be in one 
place, and not in stragglingparcels. Commons were reserved " for publig 
Yses — for the building of a Towne, Schools, Hospitalls," and for the main- 
tenance of ministers and magistrates. Here lie nistoric germs of the lead- 
ing institutions which formed the town-life of New England. They are 
all thoroughly English, and the ancient statutes of the realm are full of 
legislation regarding them. Even the Yankee disposition to truck and 
trade, hunt and fish, was inherited ^om a nation of traders and adven- 
turers, and by them from their Oermanic forefathers. 

The Fisher Plantation at Cape Ann proved a failure for the Pilerims, 
partly because, as Bradford says, << they made so pore a bussines of their 
fishing; " and partly because of the exorbitant charges by London mer- 
chants for advancing colonial goods. Bradford says, " they put 40 in ye 
hundred upon them, for profite and adventure, outward bound; and 
because of ye venture of ye paiment homeward, they would have 80 in 
ye hundred more, which was in all 70 per cent." t The audacity of these 
shop-keepers who wrote their "loving friends" about **ye glorie of Gk>d 
and the mrtherance of our countrie-men " is, however, less amazing than 
the fearless enterprise of colonists who dared assume such financial burdens 
and actually succeeded, in a few years, in paying off a debt of £ 2,400. 
They did it, not by '* fishing" as they at one time proposed when King 
James asked " what profits ** might arise, but by an extensive fur trade 
with the Indians, whom they paid in wampum, the value of which the 
Pilgrims had learned from the Dutch traders and the art of manufactur- 
ing which, from round clams {quahauga)^ they probably acquired from the 
Narragansetts. The Plymoutn people concluded to abandon Cape Ann 
for a more profitable trading post upon the Kennebec, especially as certain 
agents of the so-called Dorchester Company of England had sought shelter 
under the Capo Ann patent and as the two parties had naturally quarrelled. 

Cape Ann was the stepping-stone to Salem. The Fisher Plantation 
failed under the new regime as it had under the old, partly because of 
poor success in fishing, but more especially because, at that time, Cape 
Ann was not a good place for a permanent settlement. The failure of 
the Dorchester men has frequently been ascribed to mercenary motives, 
but this charge is quite as unfair as it would be to ascribe Pilgrim failure 
to spiritual motives. The truth is, the Dorchester agents were also 
'* religious, and well afiected persons" ; their leader, Roger Conant, was 
'*a religious, sober, and pruaent gentleman," according to the Puritan 
testimony of Hubbard. To be Jiure, thev all leaned towards the Church 
of England and their pastor, the Rev. John Lvford, was an acknowledged 
Episcopalian. But this only shows that colonial enterprise was not a 
religious monopoly. The Old Planters of Cape Ann removed to Salem 
for economic reasons. That place afforded "a considerable ouantity of 
planting land " and better opportunities for pasturing cattle. The perse- 
verance of these faithful yeomen induced the Dorchester merchants, who 
appear to have been very honorable in their dealings, to combine with 
other capitalists, chiefiy of London, and to send over more men and cattle. 
Gradually *'all engaging themselves more deeply," a regular colony was 
fitted out, provided, at Company expense, with three ministers, who were 
all at that time in the Church of England and one of whom wrote, " Fare- 
well, dear England 1 Farewell, the Church of God in England 1 " 

It is impossible to ignore the significance of English capital in thus 
founding Massachusetts. The Fisher Plantation and the Puritan settle- 



ment cannot be separated. The Old Planters became the " overseers & 
Layers out of Lotts" in the new town. They were for many years the 
leading spirits upon the Salem board of Selectmen, after the dissolution 
of Governor Endicott's local Parliament, in which, amid seven lay and 
three spiritual peers, the Old Planters were represented, from the outset, 
by two Commoners. 

Parallel between the Beginnings of Maryland and Massachosetts, 

by L. W. WiLHKLM. 

Contemporary with the Cape Ann plantation was Lord Baltimore's 
colony in Newfoundland, or Avalon. Both were economic experimeoti, 
outcroppings of the colonial enterprise of the period. Both were under- 
taken primarily for fishery, secondarily for agriculture. Both failed for 
the time being, but both succeeded by removal of the colony to a more 
favorable locality. At first, Massachusetts prospered more especially 
through fishing, Maryland, through planting. Both colonies were 
founded by English capital, furnish^ in the one case by an enterprisine 
nobleman, in the other, *by a stock company of Enelish capitalists and 
gentlemen. The two colonies started out with the idea of toleration ss 
a matter of public policy. In Maryland, Protestants and Catholics settled 
side by side, the former, however, predominating numerically from the 
very outset. In Massachusetts, Episcopalians and Puritans were at first 
sent out together, but the latter proved the stronger party. Both coloniei 
were captured by Puritans in spite of the efforts of liberal stock ownen 
Lord Baltimore had no thought of founding a Catholic asylum and the 
Dorchester Company never dreamed of a Puritan refuse when thev em- 
ployed Episcopalians at Cape Ann. Lingard admits that the Calholici 
were not persecuted in England at this period. The contest lay between 
the Puritans and the High Church party, whose leading prelates seriooBlj 
contemplated a reunion with Eome. Lord Baltimore favored Puritans, 
Churchmen, and Catholics alike. His motive was a naturally brosd- 
minded Catholic spirit, combined with a natural deeire to make his 
colony an economic success. 

Review of recent Yorktown literature and of the Map prepared 
by the Coast Sarvey for the Yorktown Centennial, by Hsbbkbx 
B. Adams. 

Special attention was called to the articles of John Austin Stevens 
in the Magazine of American History, and to Johnston's « Yorktown 
Campaign.'' 

Mathematical Seminary. 

October meeting. 

Note on an n-fold Potential, by T, Craio. 

Note on the Determination of the Number of the Even and of the 
Odd Integer Roots of an Equation, by Q. S. Ely. 

On the Residues of Symmetric Functions, by O. H. Mitohxu^ 

If A; = a*b^ . . . ff'hJf . . > q^, where a, 6, &c. are odd prime numbers, if 
s = h. ..q, and Uk{x — 5,) denote the product {x — 6f,){x — ^') . • i ^^^ 
the numbers da are the «-totitives of A;, i. e. those numbers not greater thin 
k which contain s but no prime &ctor of k not found in «, then 

Uk{x - e.) = Ra{x^-^ - 1)"^*^ + in{x^-^ — If^^*^ + . . . . 

+ /ty(a^-« — if'^'^ + iZja?^*^*^ mod. k, identically; 

where Ta${k) is the os-totient of A;, &c., and Iti is that one of the roots of 
x^^x mod. k, which contains k: a* but ^ 1 mod. a<, fto. Dispensing with 
the ** carrier'' x, the formula becomes 



/ ff 



[m] 



•••.(*) 



Tf(») 



YJdfi....d. =(-)• 'ifeOj^ +...+ (-)' 'i^C*^ , mod. i, 

a-l #-1 

where only those terms of the right hand member of the oongraenee art 

to be taken for which -^ ;-, Ac. are integers. 

a — 1 o — 1 

If njk(a: — ^) denote the product {x — !)(«— 2)(a: — 8) .... («— *)i 

then 

h h h 

nfc(a? — 5) = Ra(x» — x)^ + Rb{x^ — X)* + . . . + R^{ai9 — «)*, moii, 
identically ; and from the development it is seen that 

w* * ■» _» 

2^a" . . . 0^*^ = (— )"" ^/feCV4- . . . + (—)*"" ^-RjCJm mod. *, 

a-l q—l 

where the numbers B here comprise all the numbers not greater than k. 

If k contain a power of 2, the above formulae require certain modifioi* 
tions. 



DlOBHBIB, 1881.] 



UNIVERSITY CIRCULABS. 



166 



Note on a Class of Ordinary Differential Equations of the First 
Order and Degree, bj F. Franklin. 

In Boole's treatise on Differential Equations, a considerable amount of 
space is devoted to an examination of the cases in which the equation 

1 1 
Mdx + Ndy = has for an integrating factor — — r—rr or — ; and 

it appears that the former is an integrating factor for homogeneous equa- 
tions, and the latter for equations of the form FAxy)ydx -\- F^(xy)xdy = 0. 
Bj precisely the same method we may obtain tne more general result that 

— — r-sTT — is an int^rating factor when the equation is of the form 

uFi[0(x) =F ip(y)y(x)dx+ uF^[il>{x) + mV{y)dy = 0. 



wbere ^{x) 



C— 



The tyro classes of equations given by Boole are 



particalar cases of this. 

It is to be remarked that in all equations of this class we may, by putting 
f{x) ^ ^(y) = s, obtain an equation between s and x^ or z and y, in which 
the variables are separated. Thus, as a particular consequence, we can 
transform an equation of the form Fi(xy)ydx -{- F2(xy)xdy into an equa- 
tion in which tne variables are separated, by putting xy = i; a fact which 
is not mentioned by Boole. 

On the Probability of the Existence of an Error in the Result 
of a Certain Computation, by F. Franklin. 

The computation referred to was that of the numerator of the reduced 
form of the GeneratingFunction for the Binary Duodecimic {vide Amer. 
Jour, of Math., Vol. IV, No. 1). The coefficients in this numerator are 
arranged in rows and columns according to the degrees in a and in x of 
the terms to which they belong ; and the question of error is represented 
with an approximation to fairness in the following supposititious case. 

The result of a computation is a rectangular array of numbers, con- 
siating of 80 rows and 20 columns ; each number contains 8 digits ; the 
total number of dieits may for simplicity be regarded as 2000. Adding 
the numbers in each column, the sums have to agree with a preordained 
result, with which the process of calculation has no connection ; likewise 
for the rows; and both tests are satisfied. Hence if there exist 1 error, 
there must exist at least 4, viz : a contrary error in the same row, a con- 
trary error in the same column, and at the fourth vertex of the rectangle 
determined by these three, an error identical with the first one. To esti- 



mate the probability of the existence of such a compensating quadrangle 
of errors, we must have some idea of the d priori probability of an error, 
based upon the computer's general correctness. Say he estimates that 
there is d priori (i. e. before the application of the summation tests, but 
after the usual precautions of revision, &c.) less than 1 chance in 1000 of 
any given digit being wrong. He may have arrived at this conclusion 
by considering how often he has to correct his figures on revision ; and 
he might convince himself that the estimate is not too favorable by the 
following consideration. If there is 1 chance in 1000 that any given 
digit is wrong, the probability that there is no error in 1000 digits is 1 in 

. , . -1000 

i 1 — _!!_ I , = « + ; accordingly the d priori probability of the 

entire result being free from error is onlv about 1 in e« or say 1 in 7. 
Hence, if the computer has previously made several similar computations 
each of which there was good reason to believe to be free from error, it is 
evident that his estimate is extremely moderate. We shall therefore sup- 
pose the d priori probability of error for each digit to be 1 in 1000. 

The probability of the result containing a given quadrangle of errors is 
1 in (1000)^; the probability that these 4 errors should be compensating 
might be regarded as something like 1 in 1000 (for, the first error being 
given, all the others are determined, and the probability of the error of 
a digit being a given quantity between 9 and - 9 is something like 1 in 10), 
but as errors are more likely to be 4^ 1 than anything else, we shall regard 
this probability as 1 in 16, which is certainly on the safe side. Then the 
probability that the result contains a compensating quadrangle of errors 
occupying a given position, and no other error, is about 1 in 7.16. (1000)^, 
or say 1 in 100 million million. But the number of possible positions for 
the quadrangle is obviously i . 2000 . 80 . 20 = 800000. Hence the proba- 
bility that the result contains 1 compensating quadrangle and no other 
error is 800,000 in 100 million million or about 1 in 800 million. The 
next larger possible number of errors is 6, consisting of two rows of 3 
errors each or 8 rows of 2 errors each ; and it is easily seen that the prob- 
ability of this is vastly smaller than that of the preceding case. The 
next number would be seven, being 2 quadrangles with one common 
vertex which is extinguished ; and it might be interesting to examine 
what are the possible varieties of compensating polygons. But it is plain 
that the probabilities for all other varieties together are insignificant in 
comparison with that of a compensating quadrangle ; and even if these 
probabilities formed a geometrical progression with ratio ^, their sum 
would not reach double the first term ; so that we are quite safe in saying 
that it is 160 million to 1 that the result is entirely free from error. 



PEABODY INSTITUTE LECTURES, AT 8 P. M. 

The following courses of lectures have been announced by the Peabody Institute. 



I. The English People in their Three Homes, by E. A. 
Frebman, Esq., D. C. L., LL. D. Six lectures. 

Tuesday^ November 16. Old, Middle, and New England. 
Thursday^ November 17. The English Name. 
Friday ^ November 18. The First V oyage and the Second. 
TSieiday^ November 22. The Oldest England and the Second. 
Wedn^day^ November 28. The English in their Second Home. 
Friday ^ November 26. The Second Voyage and the Third Home. 

II. Decorative Art, by William Hbnbt Ooodtbab, Esq. 
Four illustrated lectures. 

Tuesday, November 29. Historic Style in Modern Architecture as related 
to the movement in Decorative Arts. 

Tkureday, December 1. Decorative Art in Utensils and Furniture— illus- 
trated by historical and modern objects. 

Tuesday y December 6. Philosophy of Grotesque and Conventional Forms 
— ^illustrated by historical objects bearing on the latest modern practice. 

Thursday^ December 7. Conventional Art in Surface Decoration — illus- 
trated by hbtorical designs bearing on the latest modern practice. 

III. Magnetism and Electricity, by 0. S. Hastings, Ph. D. 
Three experimental lectures. 

Tuesday ^ December 18. Magnetism ; Electricity at Best. 
Thursday, December 16. Electricity in Motion. 
Thiesday, December 20. Induction. 

lY. The Human Brain and its Relations to Mind, by John 
Van Bibber, M. D. 

Thursday^ December 22. 

Y. The Oreat Statesmen of the Present Time, by G. M. Towls, 

Esq. Four lectures. 

Tuesday, January 10. Bismarck. Tuesday, January 17. Gladstone. 
Tkursday^ January 12. Qambetta. Thursday, January 19. Beaconsfleld* 



YI. Gothic Architecture, by Professor D. Cadt Eaton. Four 
illustrated lectures. 

These lectures will treat of English ecclesiastical architecture from the 
Norman Conquest to the sixteenth century. 

Tuesday, January 24. Norman Architecture, 1066—1189. Illustrated 
chiefly from Durham Cathedral. 

Thursday, January 26. Early English Architecture, 1189—1807. Illus- 
trated from Lincoln, Salisbury, and other cathedrals. 

Tuesday, January 81. Decorated Architecture, 1807 — 1899. Illustrated 
from Ely, Exeter, and other cathedrals. ** 

Thursday, February 2. Perpendicular Architecture, 1899—1647. Illus- 
trated from Gloucester and York cathedrals, and Henry VII's chapel. 

YII. The Pamphleteers, Satirists, and Song- Writers of the 
Revolution, by Professor M. C. Tyler. Four lectures. 

Tuesday, February 7. The Whig-Writers from 1765 to 1776. 

Thursday, February 9. The Tory Side of the Revolution as represented 

in Literature. 
Tuesday, February 14. A Famous Whig Satirist: — Francis Hopkinson. 
Thursday, February 16. Another Famous Whig Satirist: — Philip 

Freneau. 

YIII. The History of the Growth of the Art of Music, by 
Professor W. F. Apthobp. Four lectures. 

Tuesday, February 21. From St. Ambrose to the second Flemish School. 
Thursday, February 23. From the Venetian School to the Music reform 

of the Seventeenth Century. 
Tuesday, February 28. From Carissimi to Beethoven. 
Thursday^ March 2. The Opera from Caccini and Peri to Wagner. 



166 



JOHNS HOPKINS 



[Hell. 



SYNOPSIS or THE RECENT SCIENTIFIC JOURNALS 



Publish.ed here. 



American Journal of Philology, Edited b; Pko- 

PE8S0K QlLDEKBLIIVE. Vol. II. No. 6. 1881. 

Article I. — The New Revision of King Jamea' Seoi$ion of 
the New Testament. By Cuableb Shokt. 

Thii irticle !s the beginning of a abort aeriM in which ProfeMor Short 
expects to present in detail bis critical itudiei in the Gopel •ccotdinK to 
St. Matthew. In the present number, he has giren by way of prelimi- 
nary esMj ' some accoant of the previoua English vertions *nd of the state 
and treatment of the Greek text.' Hit review of the EnKlieh New Teata^ 
ment embraces the versions of Wickliffe, Tyndale, Coyerdale, the Genevan 
IraoBiatioD, the trans Intions contained in the Bishop's Bible and the Uouai 
Bible, concluding with King Jamea' fievision. i'he Complutensian 
Bible, Erasmus' New Testament, Stephens' and Beca's editions are men- 
tioned and characterised in the proper connection. Professor Short then 
takes up the work done for the Greek text since ISIl, and presents a 
succinct accoant of Walton's Polyjflot, of Mill's Greek Testament, and 
of the critical labors of Bentley, Beagel, "Wotstein, Griesbach, Scholi, 
Lachmann, Tischendorf, and Tregellee. 

Article II. — On, the Consonant Declension in Old Norse, 
(Secoad and last paper). By 8. Feiimer. 

In this paper Dr. Primer has completed the study begun in the fourth 
number of Vol. I. The discussion of the u- and i- (a- and »•) stems ia 
brought to a close and the remaining groups are considered under the 
heads of the names of relationship, the present participles and the i stems. 
The results of Dr. Primer's investigation may be summed up thus : (1) 
the consonant stems are still retained (at least partly} in the name* of 
relationship, in soma forma of the -nd, and with lass certainty in some 
tar- stems. (2) The Teutonic bifurcation of the >-stems resulted in form- 
ing two distinct claaaas of words in Uld Norse, Old English, and Uld Friae. 
The loss of the characteristic vowel widened the breach and created such 
a divergency that these two classes were no longer to be recognized m 
belonging to the same original declension. 

Article HI. — Toukoxdhi, an Icelandic Poem from about 
1651) A. D. Edited by William H. Oarpkmtsr. 

This poem— "A Fable of the Foi" — is transcribed from a series of 
manuscripts in Reykjavik. The kuthorship of it is attributed to HalU 
grimiir Fdtursson. Dr. Carpenter has prefixed' to the text an exhibit of 
vowel and oonsonant changes and has added a few foot-notea, 

Article IV.— The Negative Particle mik in Old French. By 

B. P. O'OONNOE. 

Ur. O'Connor has followed the development of the use of mu as a com- 
plementary negative from its Qrat appearance in the XI century down to 
lis disappearance from general use about the close of the XV century 
and has prepared a statistic of the occurrences of mie in La Chamon it 
Roland, villehardauiu's Oaiiqiiite dt OoruiantinopU and La Farce ds 
Mailre Pathelin^ 

In the Note* Professor Sam uiL Qarbir defends hie view of j< n« soeAe 
paa against the attacks of Mr. Lodeman, ( Vol. I, No. 4 of this Journal) ; 
Mr. A. D. Savaqb publishes an inscription concerning Golgoi, and Pro- 
fessor H. E, SBipaaaD makes a contribution to the history of the positioD 
of the rhematic io in English. 

The Revieai and Book Noliet» contain articlet on lUeent Work in 
Aatyrioloffy, Korling and Koscbwilz'a PramdtUehe Studi»t, Suchier'a 
Aucatria u. NicoleU, 0. F. Smith's Study af Plutarch's Life of Arta- 
xerxei, Hannsen'a De ArU Metriea Oommodiani, Ingenbleek's Velier den 
Einfius) dta Reimes ctu/ die Sprache Oljridt. 

Reports are given of Mnemotyne, Herma, Mitlheilungen dM deuUeUli 
arcftdolagiachen InaiituU in Al/ien, Samania, Fleckeisen's Jahrbiuh^. 

Vol. II. No. 1. 1881. 

Article I. — On the Origin of had satheei oo and Analogous 
or apparently Analogous Locutions. By Fitzbdward Hall. 

Dr. Fitzcdward Hall begins his paper with the examination of the 
various theories concerning " had rather," which Dr. Johnson thought to 
be " a barbsrous expression, of lute intrusion into our language," and 
which Lowth fiunpoaed to have arisen from confusing an abbreviation of 
••vuU with an abbreviation of Ami. The "late intrusion" was at least 
' es old in the time of Johnson, and Lowth'i hypathwie, which 



has been widely accepted, is false. Besides rather we find httUr, led, 
need, ai good, as lief, lie/tr, (lief and liefer with a ^eat vjsrietyof spelling.) 
At Srst the construction otlttrer was with the dative, as in: Him woe lever 
have . . . Twenty bookea (Chaucer). To hare lever with the iDflniUv* 
came up in the first half of the XIV century. Had Is a nominal verb it 
the sense of "deem," "hold," "eontider," and the infinitive with or with- 
out the rhematic sign to is used as a verbal noun, parallel with -ittg. Tht 
"Aorf" in had liefer, according to Dr. Hall, ''was rarely_ a simple pr» 
lerite. Primarily It implied, in this phrase, a condition, and then, 
dropping the implication of conditionality, became a sort of gnomic oi 
adagial aorist." Had at lief is also of venerable antiquity. A curioni 
catachresis occurs in the combination of had Uver with the dativa, /. g, 
him kaddt wel lever (Chaucer). Dr. Hall now traces the history it 
rathe, rather, ralhal as adjectives and abverbs, rather as an adverb heiog 
first equivalent to sooner and then in turn to preftreitily and prefinhh. 
Had rather in "we had rather go than stay " was with thoas who origv 
nally used the expression simply substituted for had liefer as consciously 
an exact synonym of it. In like manner an "tu viera teller go" Mpnof 
up analogous to " ut loere liefer go." Then came "we wore better go," 
and then "we Kad better go " So "u> teere a* good go" waa succeeded by 
"we were Osgood go," which has found a coDventional substitute in "hoi 
as well go." '> Had like to have gone" is a mere monstrosity, and thi 
aly which it typifies has been eschewed by the best n " 



Article II.— The Vendiddd as translated by Mi DarmetUter. 
By Jules LtQUiSNS. 

The conclusions which Profeasor Laquiens, after detailed ■trlctniMi 
reaches as to the merits of SI. Darmeateter's translation are these: "Ttlil 
work is a bright and spirited rendering of a book which was nut heldts 
be either and bids fair to win for It and also for Iranian studies the atlea* 
Uon of the reading public. If the chief aim of the translator wai to bring 
out in the strongest tight the best sense to be elicited from tradition lit 
has be«n eminently successful; the outcome, however, seems to be sn 
honor paid to the native commentators rather than the simple and dirsd 
interpretation of the Vendidad, which we had a right to expect." Whilt 
Professor Luquians acknowledges the frankness and skill with which H. 
IHrmestflter has avowed and championed his views as to the natnraliilis 
method of interpretation, be thinks that " taking them out of the Intn)- 
duction and weaving them through the rendering is an unwarranted wsy 
of ^ainin^ for them an adbeaion and a tribnte wnioh oUiorwise had beu 
denied." 

Article III. — Notes on Placidut. By Henbt Nmttlibhip. 
Brief corrections in the lexicographical traditions of Latin. 

Article IV.— What is Articulationi By W. D. Weiniw. 

In this paper Professor Whitney has discussed the terms arfieiMt, 
artieidatiim, wurlieulafe and their relatives. Authorities are by no means 
agreed with regard to the definition. Heyae's definition, as given in hit 
lectures, is unsatisfactory; even leas satisfactory is the statement in hi! 
Sj/ttem der SpraehwiaeeTtieha/l. According to Sievers and Tecbmer toput 
any organ or any complex in poaition for producing a sound is to artico- 
late ; and as no sound can be produced without such putting in position, 
every sound made by organs of utterance is an articulate sound. All this 
seems to Professor Whitney a misuse of a term having a real and valasbl* 
significance of its own. Articulation consists not in the mode of prodso- 
tion of individual sounds, but in the mode of their combination fortbt 
purposes of speech. The term articulate (Jointed) "is precisely and in 
the highest sense descriptive of human speech-nttarance, as distinguished 



Mr. Thduab Datii>boii, in the ifafei, emends several passagas of Soph> 
cles, gives bis interpretation of Pausanias' description of the tbrons of 
Olympian Zeus, and criticises Bawlinson'n translation of Herodotns, S, SL 

Thar 



'0 elaborate Retiiewi, oue of Lumsden's Beovntlfhj ProfesW 
UAKNETT, anu one of Lepsiua; Subiache Qrammatik by Professor Wan- 
HXT and a brief Noliee of Sterrett's Homeric Hjpnm. 

Reporli are made of the Journal Aaiatigue, Zeitichrift der deutulM 
morgenlandiecien QeeelUchaft, Anglia, Unemoegne, OtTTnania, Arthivflr 
Litteratvrgeichichle, Archiv/Or mitlel- u. tieugneehiae^ PhUologie, Beim 
de Philolcyii. 
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American Chemical JburnaL Edited by Profbssob 
Kbmsbn. Oootents of Vol III, No, 4. October, 1881. 

On Osmyl'DUeiramin. By Woloott Gibbs. 

Note on the Composition of the Carbonaceous Residue from 
'he Solution of' Steel in the Double Chloride of Copper and 
Ammonium. By Anbbew A. Blaib. 

Besearches on the Substituted Benzyl Compounds — Para^ 
Womhenzyl Compounds, By C. Lobinq Jackson and Wood- 
BUBY LowBBT. — The Belative Chemical Activity of Certain 
Substituted Benzyl Bromides, By 0. Lobinq Jackson. 

An Abstract of the Besults Obtained in a Becalculation of 
\he Atomic Weights. By F. W. Clabkb. 

Method for Accurate and Bapid Analyses of Air. By E. W. 

liOBLBT. 

Notice of a Phosphorus-oxyiodide, By Bbvbblt S. Bubton. 

Reyiews and Reports: Artificial Indigo; The Chemists at 
Cincinnati, by F. W. Olabkb; Tucker^s Manual of Sugar 
Analysis, by C. FAHLBBRa. 

Notes.'^Becent Publications BeUUing to Chemistry. 



American Joumai of Mathematien. Editor in 
Chief, Pbovbssob Stltestbb. Contents of Vol. IV, No, I, 

On the M Concomitants of the Ternary Cubic, By Abthxtb 
CAYunr. 

On Certain Expansion Theorems. By Emobt McCuntock. 

Seme Theorems in Numbers, By 0. H. Mitchbll. 

Note on the Frequency of Use of the Different Digits in 
Natural Numbers. By Simon Nbwcomb. 

Tables of the Generating Functions and Chroundforms of the 
Binary Duodecimic, with some General Bemarks, and Tables 
of the Irreducible Syzygies of Certain Quantics, By J. J. 
Sylybstbb. 

A Demonstration of the Impossibility of the Binary Quantic 
of the Sth order possessing any Irreducible Covariant of the 
deg-order 10.4. By J. J. Sylybstbb. 

On the Logic of Number, By C. S. Pbibcb. 
Notes. By Emoby MoClintook, Miss Chbistinb Ladd, and 
Thomas Muib. 



Studies from the Biological Lfiboratory. Edited 
by Fbofbssob Mabtin. Associate Editor, Db. W. K. Bbooks. 
Contents of Vol, II, No. 2. (In press.) 

(The following ariicles not hitherto published.) 

The Medusas of Beaufort, N C, By W. K. Bbooks, Ph. D. 

TTie Development of Test-cells in Ascidians. By J. Playfaib 
MoMuBBicH. With one plate. 

A Contribulion to the Study of the Bacterial Organisms com- 
monly found upon Exposed Mucous Surfaces and in the AH" 
mentary Canal of Healthy Persons, By Gbo. M. Stbbnbebo, 
M. D., Snrgeon, IT. S. A. With three plates. 

The Development of the Ova in Salpa, By W. K. Bbooks, 
Ph. D. With one plate. 

A Preliminary Account of Experiments relating to the In- 
jluence of Variations of Arterial and Venous Pressure upon 
the Bale of the Heart Beat in Mammals. By H. Nbwbll 
Mabtin, M. A., D. So., M. D. 

Notes on the Development of Arbacia. By B. P. Colton, 
B. So., and H. Oabman. 

( AIbo reprints of the following articles based on researches carried on 
in the Biological Laboratory and Marine Station of the University, and 
already elsewhere published.) 

A Fatal Form of Septicemia in the Babbit, produced by the 
Subcutaneous Injection of Human Saliva. By Geo. M. Stbbn- 
BBBa, M. D. With one plate. 

Experiments on Disinfectants. By Gbo. M. Stbbnbbbo, M. D. 

On the Development of Starch Grains. By A. F. W. Sohimpbb, 
Ph.D. 

Studies on the Mean Arterial Pressure in the Coronary Arte* 
ries of the Heart, By H. Nbwbll Mabtin, M. A., D. Sc, M. D., 
and W. T. Sbdqwick, Ph. D. With plates. 

On the Structure and Significance of some Aberrant Forms 
of Lamellibranchiate Oills, By K. Mitsckubi, Ph. B. With 
one colored plate. 

The Origin and Significance of the Metamorphosis ofActinO' 
trocha. By. Edmund B. Wilson, Ph. D. With two plates. 

The Effect upon Nerves of very weak Induction Currents. 
By Hbnby Sewall, Ph. D. 



HOPKINS HALL LECTURES, AT 5 P. M. 

The following lectures to be given in Hopkins Hall, daring the months of January-March, 1882, will be open to the public, subject 
to tbe regulations as to tickets, etc., heretofore announced. 



I. Austin Soott, Ph. D., of Washington. Ten lectures on 
The Development of the American Constitution, beginning 
Wednesday, Janoary 4, aad continuing on successive Mondays 
and Wednesdays to Febroary 6. 



II. R. M. Ybnablb, Esq., Professor in the Law Department of 
the University of Maryland. Twelve lectures on Constitutional 
Ztaw, beginning Thursday, January 5, and continuing on succes- 
sive Thursdays to March 23. (See p. 162.) 



III. Pbovbssob O. Stanlby Hall, Ph. D., Lecturer in Harvard 
and Williams Colleges. Ten lectures on Psychology, beginning 
Friday, January 6, and continaing on successive Tuesdays, Fru 
days, and Saturdays to January 27. (See p. 160.) 



IV. PbopbssobW. W. Goodwin, Ph.D., of Harvard University. 
Three lectures on the Bepublic of Plato^ beginning early in 
February. 
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SPECIAL NOTICES AND CURKENT INTELLIGENCE. 



THE DEATH OF PRESIDENT GARFIELD. 

At an Absbmblt of the Officers and Stadents of the TJoivenity 
in Hopkins Hall on Tnesday, September 27, the opening of the 
current academic year, the following minnte was presented by the 
Hon. George W. Dobbin, President of the Board of Trustees, and 
having been seconded by Professor Ira Remsen, was unanimously 
adopted by a rising Vote : 

Before eateriDg; upon the business for which we are assembled it is meet 
that we should advert to the great sorrow which afflicts the nation In its 
deepest sensibility. 

The moamful feelings of yesterday, when the lata President was laid 
in his grave and all heads were bowed in sorrow, still linger with us, and 
it is yet too soon to enter upon the usual business of life in forgetfulness 
of the sad event which has steeped this nation in grief, and has called 
forth the sympathetic sorrow of the whole world. When, so soon after 
a political strife in which parUsan seal worked with unbridled licente, a 
nation is stunned with horror and the rancor of party stricken firom exis- 
tence and in its place is substituted the justice which is eager to acknow- 
ledge, without dissent, personal worth, heroic bravery, and unselfish 
patriotism, we realise the saying of a distinguished writer that a virtuous 
people may err in their opinions, but in their sentiments they never do. 
In all the relations he bore to this life, Garfield the son, the husband, the 
father, — the citizen realising in the example of his career, in its rise and 
progren to success, the best instance of the value of our democratic insti- 
tution8,<^the unseeking, scholarly statesman, elevated, with no effort of 
his own to the highest office in the gift of his countrymen, — the patient 
Kufferer and heroic martyr, shines conspicuous, and his untimely death 
hm banished sectional distrust and party dissent, and woven into one 
unvarying fabric the warp and woof of this wide spread nation. 

But our sense of loss needs not the stimulant of eulogy, for the whole 
nation has given the strongest utterance to its grief, and all civilization 
has re-echoed the wail of sorrow. 

I feel, then, that I am only giving voice to the wish of all here present, 
when I ask, in the name of the Trustees, the Professors, the Fellows, and 
the Students of the Johns Hopkins University, that record may be made 
of our profound sorrow at the death of President Qarfield, whose previous 
life and short official career had given promise of an administration of 
parity, usefulness, and unselfish patriotism, and in whose death the cause 
of education has lost a most helpful friend. 

We further add our sincerest condolence to that which has come 
firom all the world beside, to his bereaved family. 



THE DEATH OF SIDNEY LANIER. 

SiDNBT Lanier, Lecturer on English Literature in the Johns 
Hopkins University, died at Lynn, North Carolina, S^tember t, 
1881, in the fortieth year of his age. 

The UniTersity was not in session at the time of bis death, but, 
on October 22, a meeting was held in Hopkins Hall, of his col- 
leagues, pupils^ and other friends, to commemorate his life and 
character. 

A pamphlet containing a full report of the proceedings of the 
meeting has been printed and may be obtained on application. 

From the biographical sketch read at the meeting, by Dr. 
William Hand Browne, the following data are extracted. 

Sidney Lanikr, the eldest son of Robert and Mary Lanier, was born 
in Macon, Georgia, on February 3, 1842. He was edacated at Oglethorpe 
College in the same State, where he took his degree with the highest 
honors. 



At the outbreak of the war of 1861 he enlisted in the Georgia Battalion, 
afterwards incorporated into the Army of Northern Virginia. After 
serying about a year in the in&ntry, he was transferred to the moimted 
signal corps. In 1864, while serving as signal-officer on board the steamer 
i4nnte, he was captured by a Federal blockader, and sent as a prisoner to 
Fort Lookout, where he remained until the close of the war. 

After the return of peace, he studied the law, and became a partner, 
with his father and uncle, in the firm of Lanier and Andenon, at Maoo^ 
In 1867 he married Miss Mary Bay, of Macon. 

His health, which had been seriously impaired by his imprisonnMnt, 
soon showed signs of breaking down ; and he was compelled to abandon 
the legal profession. He then turned to literature, for which he hsd 
always had a strong predilection, and thought of making New York 
his home. While on his way thither, in September, 1878, his perform- 
ance on the flute, at a friend's house in Baltimore, was heard by Mr. 
Asger Hamerik, who at once offered him a position in the Peabody 
Orchestra, which he retained for several years. 

During his residence in Baltimore, he pablished ▼ariona poeou in Un 
periodicals of the day, one of which, entitled ^* Com," attracted aBoeh 
attention. In 1876 he was engaged to write the cantitta for the opening 
of the Centennial Exhibition in Philadelphia; and soon after this a selec- 
tion of his poems was published in book-form. 

In the winter of 1879-80 he delivered a coarse of public lectures in the 
Johns Hopkins University on " English verse, especially Shakespeare'i,^ 
which was followed by the publication of his Sdenae oj EnglUh Verm, 

To this succeeded his Boy's Frowart^ and Boy^B King Arthur^ two boob 
intended to fismiliarise the mindi of the young with the beet iipecli of 
ancient chivalry and legend. 

In the winter of 1880-81, though his health had been steadily declining, 
he again lectured in the University on English Literature, giving espedsl 
attention to the novelists and romancers. In the spring his malady hsd 
made such progress, that he was advised to try, as a last resort, opea-sir 
life in a milder climate, for which purpose he went to the highland nssr 
Asheville, North Oarolina. The experiment, nnhappily, proved unsTsil* 
ing, and he died, on the 7th of September, at the Tillage of Lyim. 



REGULATIONS AS TO GRADUATE SCHOLARSHIPa 

Six honorary scholarships yielding twt> hundred and fifty doDin 
each, in addition to tnition, are op^i to graduates of tiiis or of 
other institutions now studying here. 

They will be awarded in accordance with the following regolt- 
tions: 

1. Regard shall be paid to exceptional merit in the proaeentiai 
of study and not to the pecuniary circumstances of the candidstei. 

2. Applications may be filed as late as December 15, but tlia 
selection will not necessarily be made firom the list of formal 
applicants. 

3. Holders of scholarships most derote their whole time to 
study in this University and not engage in teaching. 



NOTE IN RESPECT TO COURSES IS PJEISNCH 

AND OE&MAN. 

If a student have matriculated with the aid of the minor 
course of either French or German, and take this language ti 
one of his hiajor studies, since this miyor course may be cosh 
pleted by the work of one year, whereas m^jor eonrsea in gen^ 
require the work of at least two years, he shall, at the discretioi 
of his adviser, pursue either one of his minor subjects tluNNi^ tt 
additional year, or an additional minor 8al|iaet 
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BRIEF ANNOUNCEMENTS. 

Hon. John J. Knox, Oomptroller of the Garrencj, TJ. S. 
Treasury Department, gave three lectures, on The Banking Sys- 
iems of the United States, in Hopkins Hall, Norember lO-lt. 



E. A. Fbiibian, Esq., D. C. L., LL. D., daring the progress 
of his public coarse at the Peabodj Institute, gave six lectures in 
Hopkins Hall to the TJniversity students on the Historical Oeog- 
raphy of Southeastern Europe. The special subjects considered 
were: The Roman Power in the East; The Saracens and the 
Slaves; The Final Dirision of East and West; The Turks, 
Franks, and Venetians ; The Ottomans ; The Beginnings of 
Deliverance. ' 

Jamis Brtoi, Esq., M. P., D. C. L., Regias Professor of Civil 
Law in the University of Oxford, gave five lectures on Some Eng- 
lish Problems, to the students of Historyjind Political Science, in 
Hopkins Hall, November 21-25. The special topics considered 
were: The Crown and the House of the Lords; The Church 
and the Universities ; The Suffrage and the Distribution of 
Seats ; The Land and the Poor ; Foreign and Colonial Policy. 

Mr. Bryce also gave a special lecture upon the Relations of Law 
and History. 

M. Rabillon, Lecturer on French Literature, began a coarse 
of lectures (in French) on the Satirists of France, October 20. 
This coarse will continue on successive Wednesdays and Satur- 
days to December 10. 

The Trustees have admitted, on the recommendation of the 
Academic Council, Mitsuru Euhara, (S. B., University of Tokio, 
1877; Fellow, J. H. U., 1879-81), to the degree of Doctor of 
Philosophy, He passed the required examinations in Chemistry, 
as a principal subject, and in Mineralogy, as a subordinate subject. 
He presented a thesis on the Oxidation of Nitro-meta-xylene. 



The SociH6 d^ Acclimaiaiion of Paris has awarded its medal 
of the first class to W. K. Brooks, Ph. D., Associate in Biology, 
for his work upon " The Development of the Oyster." 



The Beale Istituto Veneto di Scienze, Lettere ed Arti has 
awarded its premium of 1500 lire, in accordance with its circular 
of August 14, 1879, to Professor H. A. Rowland for his essay 
on the Mechanical Equivalent of Heat This essay has been 
translated into Italian and will be published by the Institute. 



Professor Rowland, having been appointed by the U. S. Depart- 
ment of State a Delegate to the International Congress of Elec- 
tricians at Paris, was in attendance upon the sessions of the 
Congress daring the month of September. He has also been 
appointed by the French Oovernment a member of the Inter- 
national Commission on Electrical Standards, in connection with 
the International Bureau of Weights and Measures. 



It is expected that Professor Abthob Caylet will reach Balti- 
more before the close of December and begin his lectures at the 
University in the first week of January, as elsewhere announced. 
(See p. 161.) 



Dr. Alan P. Smith and J. Hall Pleasants, Esq., have been 
chosen to fill the vacancies in the Board of Trustees of the Johns 
Hopkins University, caused by the deaths of Galloway Cheston 
and Wm. Hopkins. 

The usual Holiday Rboess will begin on Friday, December 
23. Instructions will be resumed on Wednesday, January 4, at 
9 A.M. 



RECENT APPOINTMENTS. 

B. C. Burt, (A. B., Univ, of Mich,, 1876; F.)— Assifltant Professor of 
English and Rhetoric, University of Michigan. 

W. H. Carpentxr, (PA. />., Freiburg, 1881.)— Fellow by Courtesy, 
Johns Hopkins University. 

S. R. Cheek, (A. B,, Centre College, Ky,, 1876; Graduate Student, 1879- 
81.) — Professor of Latin and English, Centre College. 

S. P. Clarke, (PA. D., 1879; P.)— Professor of Natural Hbtory, Wil- 
liams College. 

8. C. Derby, {Fellow by Courtesy, 1879-80.)— Professor in the Ohio State 
University. 

R. T. Ely, (PA. />., Heidelberg, 1879.) — To deliver a course of lectures on 
Political Economy, Johns Hopkins University. 

L. B. Fletcher, (PA. D., 1881; P.) — Assistant in Physics, University 
of Pennsylvania. 

Samuel Garner, (PA. D,, 1881.) — Professor of Modern Languages, Uni- 
versity of Indiana. 

B. I. Oilman, {A, B,, Williame, 1872.)^FelIow in Logic, Johns Hop- 
kins University. 

J. W. OoRE, (C. E., Univ. of Va., 1876; P.) — Assistant Professor of 
Mathematics, University of Virginia. 

B. H. Hall, (PA. D., 1880 ; P.)— Instructor in Physics, Harvard Uni- 
versity. 

Allan Marquand, (PA. D., 1880; P.)— Lecturer on Advanced Logic 
and Tutor in Latin, Princeton College. 

J. H. Miller, {A.B., Erekine College {S. C), 1880; Graduate Student, 
1881.) — Professor of Mathematics, Erskine College. 

B. L. Nichols, (PA. D., Obttingen, 1879; P.)— Professor of Physics and 
German, Central University, Richmond, Kentucky. 

B. E. Smith, {A. M., Amhertt, 1880.) — Instructor in Mental and Moral 

Philosophy, Johns Hopkins University. 

C. A. Van Velzer, {S. B., Cornell Univ., 1876; P.)— Assistant Professor 

of Mathematics, University of Wisconsin. 

B. W. Wells, (PA. D., Harvard, 1880; P.)— Instructor in English, 
Friends* School, Providence, R. I. 

J. H. Wheeler, (PA. D., Bonn, 1879 ; P. ; late Tutor in Oreek, Harvard 
Univereity.y—VtoieiAot of Latin, Bowdoin College. 

Henry Wood, (PA. D., Leipeie, 1879 ; late Inatruetor in Friends* School, 
Providence, R. L) — Associate in English, Johns Hopkins University. 



RECENT PUBLICATIONS. 

Hekrt C. Adams, (Ph. D., 1878 ; P.)— Payment of PubTic Debts, (/n- 
temational Review, September, 1881, pp. 12.) 
Democracy. (New Englander, November, ISSl, pp. 21.) 

W. K. Brooks, (P; Associate.)— Lucifer: a Study in Morphology. 

[Proc. Royal Soe , London, No. 212, ISSl, pp. 8.) 
Alternation of Periods of Rest with Periods of Activity in the Segment- 
ing Eggs of Vertebrates. {Studies from the Biol. Lab., Vol. II, No. 1, 

pp. 8, 1 Plate.) 
The Development of the Ova in Salpa. {Studies from the BioL Lab., 

Vol. II, No. 2, in press.) 
The Embryology of Lucifer. {Phil. Trans. Royal Soc., London, with 

12 Plates, in press.) 
The Medusae of Beaufort, N. C. {Studies from the Biol. Lab., Vol. II, 

No. 2, pp. UA 
and E. B. Wilson. — ^The Pirst Zoea of Porcellana. {Studies from 

the BioL Lab., VoL II, No. I, pp. 7, 2 Plates.) 

P. H. Bbouv, tee Ira Bemaen. 
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William Hand Bbowkb, (Librarian.) [Trandaiior.'l — Greeoeand fUnne. 
Their Life and Art, by Jacob von Falke. {New York, Holt^ 1881, 
Sol,,pp, 862.) 

S. F. Clarkb, (Ph. D., 1879 ; F.)— The Early Development of theWolfflan 
Body in Amblystoma Punctatum. (Studies from the Biol. Lab.^VoL 
II, No. 1, pp. 6, 8 Plates,) 

B. D. CoALK, see Ira Remsen. 

B. P. CoLTON and H. Garmak, (Students in Bioloey, 1881.)— Notes oa 

the Development of Arbacia. (Studies from the Biol. Lab., Vol. II, 

No. 2, in press.) 

W. T. Councilman, (Graduate Student, 1878-80.)— A Contribution to 
the Study of Inflammation as illustrated .by Induced Keratitis. 
{Studies from the Biol. Lab., Vol. II, No. I, pp. 12, I Plate.) 

T. Craiq, (Ph. D^ 1878 ; F. ; Associate.)— On Certain Possible Cases of 
Steady Motion in a Viscous Fluid. (Amer. Jour, of Math., Vol. Ill, 
Nos. 8, 4, pp. 26.) 

Distortion of an Elastic Sphere. (Jour, fur die reine und angeuKmdte 
Mathematik, 1881, pp. 14.) 

On Certain Partial Differential Equations analogous to those of Hydro- 
dynamics. {Amer. Aead. of Science f 1881.) 

Note on Abel's Theorem. (London Math. Soe. Proe,, 1881, pp. 8.) 

W. C. Day, see H. N. Morse. 

F. Franklin, (Ph. D., 1880, F.; Assistant.) — Sur le D^veloppement da 

Produit Infini (1 — a?) (1 — x^) (1 — a:») (1 — a:*) (Comptes 

Rendus, XCII, p. 448, pp. 2.) 

S. Garner, (Ph. D., 1881.) — Note on je ne sache pas. (Amer. Jour, of 
Philol.,VoL II, No. 6, pp. 6.) 

D. C. Oilman, (President.) — The Idea of the University. (North Ameri- 

can Review, October, lSS\,pp. 16.) 

E. H. Hall, (Ph. D., 1880; F.)— The *» Rotational Coefficient" in Nickel 

and Cobalt. (London, Dub. and Edir^. Phil. Mag., October, 1881, 
pp. 16.) 

G. B. Halstbd, (Ph. D., 1879; F.)— Mensuration : Metrical Geomcitrj. 

{Boston, CHnn, Heath j- Co., lSSl,pp. 282.) 

B. M. Hartwbll, (Ph. D., 1881 ; F.)— The Study of Human Anatomy 

Historically and Legally Considered. (Studies from the Biol. Lab., 
Vol. II, No. \, pp. b2.) 

Allan Marquand, (Ph. D., 1880; F.) — On Logical Diagrams for n- 
Terms. (London, Dub. and Edinb. Phil, Mag,, October, I9^i, pp. 4.) 

S. N. Martin, (Professor.) — A New Method of Studying the Mammalian 

Heart. (Medical and Chirwrgieal Faculty of Maryland^ Traneaeiions, 

1881, mo. la, 1 PlaU; Studies from the Biol. Lab,, VoL II, No. I.) 
The Influence of Variations in Arterial Pressure upon the Bate of Beat 

of the Mammalian Heart. (Studies from the Biol. Lab,, Vol. II, No. 

2, in press.) 
and W. A. Moals, (Graduate Student. ^Handbook of Vertebrate 

Dissection, part I. (New Fork, MacMiUan ^ Co., 1881, pp. 94.) 
•= — andW. T. Sbdqwick, (Ph. D., 1881 j F; Associate.)- A Stady of 

Blood Pressure in the Coronary Arteries of the Mammalian Heart. 

(Medical and Chirurgieal Faculty of Maryland, Transactions, 1881 ; 

Studies from the Biol. Lab.,Vol. II, No. 2.) 

J. Platfair McMurrtch, (Student in Biology, 1881.} — The Develop- 
ment of the Test-cells in Ascidians. (Slud^from the Biol. Lab., VoL 
II, No. 2, in press.) 

O. H. Mitchell, (F.) — On Binomial Congruences : Comprising an Exten- 
sion of Fermat's and Wilson's Theorems and a Theorem of which both 
are Special Cases. (Amer. Jour, of Math , Vol. Ill, No. 4, pp. 22.) 
Some Theorems in Numbers. (Amer. Jour, of Math., Vol. iV, No. \, 
pp. 14.) 

K. MiTSUKURi, (F.) — On the Structure and Significance of some Aberrant 
Forms of Lamellibranchiate Gill, ((^uartsrly Jommal of Microscopic 
cal Science, October, 1881, pp. 14 ; Studies from the Biol. Lab^, VoL II, 
No. 2). * 

W. A. Moalx, see H. Newell Martin. 

C. D. Morris, (Professor.) — Report of Mneinosyne, Vol. IX, part 2. 

(Amer. Jour, of Philol., VoL II, No. 7, October, 1881.) 

G. S. Morris, (Lecturer.) [Editor.'} — German Philosophical Classics for 
English Readers and Students. (Chicago, Griggs 4" OO't in press.) 

H. N. Morse, (Associate,) and W. C. Day, (A. B., 1880; F.)— Deter- 
minations of Chromium in Chrome Iron Ore. (Amer. Ohem. Jour., 
Vol. Ill, No. S,pp. 2.) 

E. L. Nichols, (F.) — Note on the Electrical Resistance and the Coefficient 
of Expansion of Incandescent Platinum. (Amer. Jour, of Science, 
November, 1881, j9p. 6.) 



B. F. O'CoNNOB, (F.)— Negative Particle mie in Old French. (Amer, 
Jour, of PhiloL,VoL II, No, 6, pp. 8.) 

W. H. Paqx, (F.)— The Southern Educational Problem. (Iniemaihnal 
Review, October, 1881, pp. 11.) 

0. S. Pkirce, (Lecturer.) — On the Logic of Number. {Amer. Jour. ^ 
Math., Vol. IV, No. I, pp. 12.) 

W. S. Pratt, (F.) — The Origin and Development of Musical Scales. 
(Princeton Revieto, October, ISHl, pp, 19.) 
The Church Organist. (New Englandcr, November, l8Bl,pp. 18.) 

Ira Rkmskn, (Professor.) — Chemical Action in a Magnetic Reld. (Amer, 

Chem, Jour,, Vol. Ill, No. 8, pp. 7.) 
Carbonic oxide as a Source of Danger to Health in Booms Heated by 

Cast-iron stoves or Furnaces : Report to National Board of Health. 

{National Board of Health Bulletin, Vol, II ^ p, 867, pp. 4.) 
Report on a peculiar condition of the Water of Boston in November, 

1881. (Boston City Document, No. 147, pp. 24.) 

and R. D. Coalb, (Ph. D., 1881 ; F ; AssisUnt)— Oxidation of 

Sulphamine metatoluic Acid in Alkaline and in Acid Solution. (Amer. 
Chem. Jour., VoL III, No. 8, pp. 18.) 

and P. H. Broun, (Graduate Student.) — Concerning Mealtylenic 

Sulphinide. {Amer. Chem. Jour., Vol. Ill, No. S, pp. 6.) 

JosiAH RoTCB, (Ph. D., 1878 ; F.}— ** MindHStuiT" and Reality. (Jftni, 
July, 1881, op. 18.) 
Pessimism and Modern Thought. (Berkeley (Quarterly, October, 1881, 
pp, 26.) 

A. F. W. ScHiMPBR, (F.)— Researches upon the Development of Stareh 

Grains. (Quarterly Journal of Mieroecop^cal Science, April, 1881; 
Studies from the Biol. Lab., Vol. II, No. 2, in press.) 

W. T. Skdowick, (Ph. D., 1881 ; F; Associate.)— The Influence of Qumine 
upon the Reflex Excitability of the Spinal Cord. (Studies from tki 
BioL Lab., VoL II, No. I, pp. 16.) 

^— see H. N. Martin, 

H. SxwALL, (Ph. D., 1879; F; Associate.) — A Note on the Processes Con* 
cerned in the Secretion of the Pepsin -forming Glanda of the Frog. 
(Studies from the BioL Lab., VoL II, No. I, pp. 8.) 
On the Polar Influences upon Nerves of very weak Induction Oarrenti. 
(Journal of Physiology, in press.) 

0. SiHLBR, (Ph. D., 1881 ; F.)— Some Further Observations on Heat- 
Dyspnoea. (Studies from the Biol. Lab., VoL II, No. hpp* 10.) 
Notes on the Formation of Dentine and of Osseoua Tissue. (Studitt 
from the BioL Lab.,VoL II, No. I, pp. 18, 1 PUOe.) 

B. G. SiHLBR^ (Ph. D., 1878; F.)— Plato: Protagoras. £Sil»MwithiB 

introduction and critical and explanatory notes. (New York, Berpet 
^ Brothers, 1881, /j). 167.) 

G. M. Stbrnrbbo, (Fellow by Courtesy.) — A Fatal Form of Septicftmii 
in the Rabbit, produced by the Suocutaneoos Injection oi HumiD 
Saliva : an experimental research. (Medical and Chirurgieal Faeutb/ 
of Maryland, Transactums, 1881, j9p. 10 ; Studies from the BioL Lab., 
in press.) 

Experiments with Disinfectants. (NcUional Board of Health AfUsiw; 
to appear in fuller form in Studies from the BioL Lab.) 

A Contribution to the Study of the Bacterial Organisms eommoolv 
found upon Exposed Mucous Surfaces and in the Alimentary OanaL 
{Studies from the BioL Lab., in press.) 

W. E. Story, (Associate.)— On the Theory of Ratlonid Derivmtioa on s 
Cubic Curve. (Amer. Jour, of Malh.,VoL III, No, i^ pp, 81.) 

J. J. Stltbstbr, (Professor.) — A Point in the Theory of Yulnr Frse- 
tions : 2 notes. (Amer. tour, of Math., VoL III, No. 4, pp. 6.) 

Instantaneous Proof of a Theorem of Lagrange on the Diviton of 
the Form Ax* + By* + Ck*. (Amer. Jour. <tf MvIK, VcL III, No. 
4,pp^ 8.) 

Tables of the Generating Functions and Groundforms of the Bintry 
Duodecimic, with some General Remarks, and Tables of the Irre- 
ducible Syaygies of Certain Quantics. (Amer, Jour, of Math., YoL 
IV, No, l,;y.21.) 

A Demonstration of the Impossibility of the Binary Quantic of the 8Ui 
order possessing any Irreducible Covarfant of the deg-order 10.i. 
(Amer. Jour, of Math.,Vol. IV, No. I, pp. 28.) 

E. B. Wilson, (Ph. D., 1881 ; F. ; Assistant)— Origin and Significsoei 
of the Metamorphosis of Aotinotrocba. (Quarterly Journal (/ 
Microscopical Science, April, 1881, 00. 18, 2 Plates; Studies from ih» 
BioL Lab., Vol. II, No. 2.) 
Report on the Pycnogonida. (BuU., Mus. Comp. Zobl., Cambridge, FoL 
VIII, No. 12, pp. 18, 6 Pfates.) 

see W. K. Brooks. 
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PKOCEEDINGS OF UNIVEKSITY SOCIETIES. 

Abstracts of the More Important Papers Read at Recent Meetings. 



Seientifie Association. 



November meeting. ^ 

On the Direct Inflaence npon the Pulse Rate of Variations in 
Arterial Pressure, bj H. Newell Martin. 

That a raising or lowering of mean prespure in the systemic arteries 
influenced the rate of the heart beat has been known for some time ; but, 
unless the nerves going to the heart from outside of it be severed, this fact 
proves nothing as to a direct action ujx>n the heart of variations in aortic 
tension. Various experimenters have cut the extrinsic cardiac nerves, and 
then raised or lowered arterial pressure, and counted the pulse; any 
change in the latter was then assumed to be directly due to the influence 
of the increased or lowered pressure. 

A critical examination of the methods employed however shows that 
such an assumption is not justified. Usually m these cases arterial pres- 
sure has been raised by compressing the aorta, and lowered by reniovins: 
a previous compression. In this way not only is arterial pressure altered 
but (1 ) The amount of blood returned to the right auricle in a given time. 
(2) Probably the pre.«sure under which this venous blood is returned. 
(8) The temperature of blood entering the heart from the inferior cava is 
higher than that returned by the superior cava ; when the aorta is tied this 
warm abdominal blood is cut off from the heart, and this change of temper- 
ature may very well change its rate of beat. (4) We know that very 
minute quantities of various substances in the blood may profoundly alter 
the cardiac rhythm ; and also that in circulating through the abdominal 
viscera the blood undergoes important chemical changes; all these are 
Btopfied when the aorta is ligated ; and the blood supplied to the heart 
may then have in it, in greater proportion than normal, things which are 
removed by the abdominal viscera, or have absent from it things nor- 
mally present and added by the abdominal viscera; the extra mnount 
or the deficiency of such substances may alter the cardiac rhythm. In a 
reverse direction all the above disturbing elements come in when com. 
pression is removed from a previously closed aorta. 

By other experimenters arterial pressure has been raised by transfusion 
of blood from another animal, or lowered by bleeding. Here again we 
find several secondary changes produced in addition to the change in 
arterial pressure. The quantity of blood reaching the right auricle in a 
given time, and the pressure of this blood in the auricle would bo apt to 
undlBrgo change during transfusion or bleeding. During the former, 
unless great care bo taken, the temperature of the injected blood may 
differ so much from tliat of the animal experimented upon as, in itself, 
to produce a marked change in the cardiac rhythm ; and, when bleeding 
is resorted to, the flow through all organs of the body may be so dimin- 
ished iia to appreciably alter the amount of various substances carried to 
the heart in the blood in a g^von time. 

When such possible disturbing elements are neglected in interpreting 
the results of an experiment it is not surprising that different workers 
arrive at very different results, or even the same worker in different ex- 
periments. Tschirjew, the latest experimenter, finds that increased arterial 
pressure sometimes slows and sometimes quickens the pulse, and sometimes 
nas no effect at all ; results which necessitate highly complex hypotheses 
for their explanation. 

In recent experiments made by the author, a dog's heart, isolated from 
the whole body except the lungs, by tying up all the systemic vessels except 
those of the heart itself {see Studies from Biol. Lab., Vol. II, No. \,p. 119) 
was employed. Deflbrinated blood of constant temperature was sent into 
its right auricle under steady pressure from a Marriott's flask, and arterial 
pressure varied by opening or closing a stop-cock placed in connection 
with the stump of one carotid. The pressure changes and pulse rate were 
recorded in the usual way by means of a mercury manometer connected 
with one subclavian. Under these circumstances arterial pressure alone 
is varied, and it is found that between 160 and 20 mm. of mercury no 
alteration in it has the slightest direct influence U|K>n the rate of the 
heart's beat. 

A Fallacy of Induction, by C. S. Psiroe. 

An Account of the Recent Electrical Exhibition and Congress, 
by H. A. Rowland. 



December meeling. 

Some Account of an Examination of the Boston Drinking 
Water, by Iba Remsen. 

The examination here referred to was undertaken at the urgent requffit 
of the Boston City Council, for the purpose of ascertaining, if possible, 
the cause of the offensive taste and odor of the water which for some 
weeks had caused great annoyance to the citizens. The first examination 
showed at once that the water had the well known ** cucumber taste" 
which was noticed in the water of Baltimore last winter. By means of 
chemical and other experiments the source of the trouble was traced to a 
pond at South Framingham, about twenty miles from Boston. This body 
of water, known »is Farm Pond, receives its water indirectly from the 
Sudbury River, the water of which was found to be good. Having traced 
the difficulty to Farm Pond, the question still remained to be answered: 
Did the trouble originate here or in the Sudbury Kiver? No trace of 
the taste or odor could be detected anywhere beyond the pond, while the 
whole pond was undoubtedly affected. Specimens were collected from 
various parts of the surface of the pond, then from various depths, and 
finally specimens of the bottom mud itself. 

An examination of the specimens showed that the water was somewbst 
worse at the lower than at the upper end, and further that, in general, it 
became worse the deeper down the specimens were taken. From this it 
was suspected that the source of the diflSculty is in the bottom of the 
pond. A careful examination of the specimens collected from the bottcnii 
showed the prescnceof vegetable remains; of microscopic animals; of some 
green gelatinous masse-s which were recognized as algae, belonging to the 
N ostoc family ; and of the spicules of silicious sponges. The Nostocs being 
notorious for producing bacf odors, were at first suspected. On this point 
Prof W. G. Farlow, of Harvard University, was consulted. He looked 
thoroughly into the matter and finally expressed himself as perfectly 
satisfied that these Nostocs are not the cause of the ** cucumber taste.'' 
A bo<Iy of water in which large quantities of the Nostocs were growio^ 
was visited by the speaker in company with Prof. Farlow, and this watff 
was found to bo perfectly tasteless and inodorous. There is no evidence 
whatever in favor of the view that the Nostocs can produce the ''cocom- 
her taste.'* 

Visiting Farm Pond again, the speaker made a close examination of the 
screens through which the water passes before its entrance into Uie con- 
duit. In regard to this he said : '* Men were engaged in cleaning one of 
these screens at the time. For this purpose a portion of the screen, abnat 
two feet in length, was exposed by turning it on rollers. This was then 
cleaned and another portion exposed, and so on. The cleaning consiited 
in simply picking off the materials which could not pass through tbe 
small apertures of the screen. These were made up of dead leaves from 
the surface of the pond, an occasional piece of grass and some curioitf 
masses, partly green, and partly brownish. These were evidently organ- 
ized. 1 smelt of everything found and was soon forcibly struck by the 
strong disagreeable odor of the organized masses just referred to. Tbe 
odor was extremely disagreeable and suggestive in the highest degree of 
the " cucumber odor." Two gentlemen who accompanied me exclaiined 
without hesitation that the substance had the odor of the **cucoBibar 
water," only the odor was much intensified. I collected a considertbfe 
quantity of the substance and convinced myself that each piece picked np 
had this strong odor, and, further, that pieces of it were constantly being 
stopped by the screen. At every turn which exposed a new surface of the 
screen several pieces were found. Some of these were as much as fooror 
five inches in length, though most of them not more than an inch. Tbe 
other materials picked off the screen did not have any odor in tike Ictft 
striking. There is not the slightest doubt that this peculiar substance ii 
the only thing thus far found in the pond which has an odor unquestioi- 
ably like that of the *• cucumber water." and this substance must be 
present in considerable quantity or it would not have been found to tbe 
extent described above. 

"Now, what is this substance? Professor Farlow to whom I submitted 
it first pronounced it to be a fresh-water sponge. Acting on this infor- 
mation, I at once took my specimens to Professor Alpheus Hyatt, GunUor 
of the Boston Society of Natural History, a recognized authority of tbe 
highest standing on the subject of sponges, as well as other subjects. He 
kindly examined them and pronounced them to be sponges. He, too, 
was struck by the odor, and recognized the strong similarity betweea ihii 
odor and that of the '* cucumber water." His remarks on the subject i» 
herewith submitted. 
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** The Rpccimon is that known as SpimffUla flumaiilis AiicL (According 
to a letter from Prof. H written at a later dute, the specimen is really 
SpongiUa locust ria). This 8ponfi:e is common in all fresh-water ponds and 
in certain places is very abundant. While living it has a very strong 
odor, which is increased by decomposition. Masses of it easily decompose 
and are often found partly living, and partly decayed. It occurs on 
muddy bottom ; and also grows on sticks and other hard substances. The 
odor of the sponge shown me by Professor Remscn is like that of the 
water, strongly intensified." 

In giving an account of his examination of certain specimens furnished 
by the speaker, Professor Farlow said : " The pollution (of the water) 
Bcems to me to be caused by the presence of decomposing sponge, the 
sponge itself actuuUy having been round by me in specimen No II, and 
the deposit in No. I having been found to contain numerous sponge 
spicules, showing that at least sponger had been present. Not being a 
zoologist, it is beyond my province to say anything further on the subject, 
except that as a person who has had a certain experience in examining 
waters with reference to their peculiar odors and tastes, I am perhafw 
qualified to boar testimony to the identity of the odor emitted by the 
sponge with that of the water which has given so much trouble of late in 
Boston, and to the marked intensity of the odor which, as given off by 
the sponge, was stronger than I had ever before perceived." 

The speaker then continued : *' The evidence as will be seen is very 
strong, almost conclusive, that the sponge is the whole cause of the 
present difficulty, and probably of many other cases which have been in- 
vestigated. No one who has had an opportunity to smell the specimens 
in my posssssion could have much douot regarding the accuracy of this 
conclusion. The pieces of the sponge caught on the screen were, of 
course, positive proof of the presence in the pond of larger masses of the 
same material. It would not take a groat deal to contaminate a large 
"body of water. It is believed that the presence of the sponge in Farm 
Pond furnishes satisfactory explanation of every fact which has been ub- 
seryed in connection with the present condition of the water." Since the 
report on the examination was written the water of the pond has been 
partly drawn off, and large quantities of the sponge have been found 
growing on rocks on the bottom. Removal of the sponge was recom- 
mended, though, as it has remarkable powers of propagation, it is not safe 
to say what the ultimate effect of removal will be. 

The speaker thought it probable that the characteristic taste known as 
the "cucumber taste" which has been observed so frequently in various 
parts of this country, and only last winter simultaneously in Boston, New 
York, and Baltimore, is to be ascribed to the presence of the sponge. 
Speaking of the Boston water as compared with the bad water which we 
had here last winter, he said: '* It maybe instructive to compare the 
water as it is at present in Farm Pond with that which I examined last 
spring in Baltimore. As far as I am able to judge, the taste and odor of 
the two waters are identical, only I do not remember that the Baltimore 
water ever had these as strongly developed as they are in the pond. In 
Dearly every respect the two waters conducted themselves in the same 
way. When heated the odor of both was intensified, and the taste of the 
water on cooling was much improved. On standing for some time, the 
Farm Pond water loses its odor and taste, as did the Baltimore water. 
The only difference which I have ob.servQd is this : The Baltimore water 
when passed through a good, large filter of animal charcoal and gravel 
lost its taste completely, and analy:}i6 showed it to be perfectly pure. The 
Farm Pond water, however, does not, at least with such filters as I was 
able to procure in Boston, lose its taste entirely when filtered, though it 
is much improved by the process. I should judge that this difference is 
only one of degree. The Farm Pond water is certainly much worse than 
the Baltimore water was at the time I made my examinaMon of it. I have 
good reason to believe that the contamination of the Baltimore water was 
of the same nature, as that of the Boston water. In the case of the former, 
the dififtculty disappeared while £ was engaged in investigating it. At 
the lime I made my report I expressed the belief that the cause of the 
odor was no longer operative, and, in a few days after the report was 
handed in, the trouble disappeared. In the case of the Boston water, 
however, the cause was unat»ubtedly operating at the time I made the 
examination. I cannot but believe that I was particularly fortunate as 
regards the circumstances under which the investigation was taken up. 
Had it been taken up later, it is possible and, indeed, judging from the 
lack of success which has attended earlier attempts to solve the problem, 
probable, that I would have been obliged to report another failure. But 
owing largely to the existence of favorable circumstances, the problem is, 
1 believe, at last solved." 

On the Problem of Electrification by Evaporation, by S. H. 

FaBBXAN. 

It has been commonly believed that an important scarce of atmospheric 
electricity is evaporation. 

So far as this belief has an experimental basis it is found in the re- 
searches of Pouillet, of Tait, ana Wanklyn. Their experiments were 
made by dashing a few drops of liquid on a red hot platinum crucible, 
in.<fulated and connected with an electrometer. While the spheroidal 



state continued little or no change was indicated. As soon as violent 
vaporization began very decided defiections were obtainexi. This and 
other circumstances about the experiments plainly indicate that friction 
was the chief source of the electrification, and make it very doubtful 
whether simple evaporation produced any of the observed electrification. 

A few months ago the author undertook an investigation to discover 
whether evaporation alone and under normal conditions causes any elec- 
trification and whether such electrification, if any, is sufficient to account 
for the phenomena of atmospheric electricity. 

The apparatus used was a shallow metallic evaporating dish, 19 c. m. in 
diameter and 1 c. m. in depth, connected with one pair of quadrants of a 
Thomson's Quadrant Electrometer. The other pair of quadrants and the 
case of the electrometer were connected with the earth. By means of a 
mercury commutator the evaporating dish and insulated Quadrants could 
also be connected with the earth. To prevent induction tne whole appa- 
ratus was inclosed in a metallic case having small openings to show the 
mirror of the electrometer and to facilitate evaporation. The liquids 
examined were alcohol, sulphuric ether, water, ana solutions of NaCl and 
of CuSO^. The last three were most carefullv studied since these gave 
Tait and Wanklyn their largest deflections, 'they obtained 

For solution of CuSO^ a potential 800 times that of a Daniel's cell. 
" *< " NaCl " " 120 

" distilled water " " 24 
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The author's experiments last June gave for five minutes insulation of 
the evaporating dish only about 0.1 the potential of a Daniel's coll. 

The deflections obtained from water and a solution of NaCl and fW>m 
the dry plate were of nearly the same magnitude and always of the same 
sign. The observations when carefullv examined indicated that this 
small electrification was mainly due to leakage from electrified portions 
of the apparatus. Several sources of such leakage were detected and later 
experiments, in which care was taken to make this as small as possible, 
gave never more than 0.01 and generally less than 0.006 the potential of 
a Daniel's cell. 

The electrometer was thirteen times as sensitive as Professor Tait's. 
The potentials indicated by the deflections were reduced to absolute 
measure by comparison with a Daniel's cell. The capacity of the evapo- 
rating dish and its connections was determined by comparison with Pro- 
fessor Rowland's standard condenser. The rate of evaporation was 
found by weighing the dish and liquid before and after each series of ex- 
periments. The deflections obtained b^' the dry plate were also observed. 

Prom these data, for purposes of comparison, the author calculated the 
virtual depth of water in a thundercloua, which would be required to pro- 
duce a single flash of lightning, if the cloud were charged as indicated in 
the experiments. This depth computed for diflTerent series gives : 

For distilled water values from 195 c. m. to 1087 c. m. 
" hydrant " " «• 865 " «« 683 «« 
«* moist cotton 1518 " 

" solution NaCl " " 22 »• " 1782 " 
«* «* CuSO^ " " 188 « " 1975 «« 

For distilled water and salt water the charge apparently carried away 
by the vapor was sometimes positive and sometimes negative. In the 
other cases it was always positive. The virtual depth of water in a cloud 
1500 metres thick if condensation began 

At 90^ F. would be about 6 c. m. 
«* 80® F. ** *• 4 ** 
" 70° F. «* " 8 " 



The experiments then show that evaporation^ is certainly a very unim- 
portant source of atmospheric electricity and that it is very doubtful 
whether evaporation causes any electrification whatever. 



Philological Assoetatian. 

November meeting. 

Language in its Nature and Origin, by Rev. J. F. MoCubdt, 

of Princeton, N. J. 

This paper was an attempt to indicate the scientific basis of a sound 
philosophy of language. It being postulated, on the one hand, that 
numan speech, as well as human intelligence, is an evolution from the 
lower animal stage, and, on the other hand, that language in men and 
animals is simply the expression of thought and feeling, the endeavor was 
made to discover what human language, or true speech, answers to. 

An analysis of the intellectual and emotional faculties of men and ani- 
mals show's that the latter have immediate impressions or ideas of the 
external world, founded on sense-representation, while the former take 
these ideas and from them form abstract notions ; from perceptions they 
pass through sensuous ideas to conceptions ; from observations to gener- 
alizations; from associational inferences to logical reasoning and the 
formation of judgments. These accomplishments enable men to connote 
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To tako another instance, the comprehension of Roman history depends 
upon an understandinfi; of Roman law. The technicalities need not be 
masterAd by the historical student, but he should study the doctrines of 
imperium^ of pairia potesiaSf and discover that the same fundamental con- 
ceptions run through both the jus publicum and the jus privatum. The 
functions of the praetors, the use made of the Senate by the em[»erors, the 
responsa pTrudenium^ and the nature of the jus gentium Bhould all bo 
understood. The historians of early Rome, Livy, and Dionysius of Uali- 
carnaasus, have comparatively little to say about what is really the most 
interesting thing in Roman history, the growth of law. From a study of 
Roman institutions and the steady amelioration of the law under the 
em()eror8, we obtain a better conception of the real greatness of the Roman 
empire than from the pages of Tacitus. There arc many points in Roman 
law indicating a higher moral sense than is now recognized by the Anelo- 
American Common law, e g. the refusal to grant an action for breach of 
promise of marriage, the Roman lawyers holding that to permit such an 
action would be contra bonos mores. It is instructive, again, to observe 
that the Roman law did not enforce agreements made during life for the 
•ettlement of property by will ; and yet such agreements are fully recog- 
nized by the law of England. 

The study of history is perhaps not so immediately useful to the lawyer 
as that of law to the historian. History, however, will expand the mind 
of a lawyer and refine his views. Real property law cannot be fully 
understood without studying the historv of feudalism and of early society. 
Lawyers are often obliged to pursue a historical method in their prepara- 
tion when they have to advise on a difficult point. They have to trace 
back the growth and development of some doctrine for a long period of 
Years. They find how the first decision came to be made, and how the 
leading idea of this decision was developed or modified by later judges who 
dealt with new sets of circumstances. This kind of historical investiga- 
tion, actually in use among lawyers, might with profit be applied more 
fully and comprehensively. One who studies primitive Scandinavian law 
will have a better understanding of some doctrines of the Common law of 
England, e. g. he will learn that Austin is in error in maintaining that 
customary law is not law until the courts declare it. The theory of our 
law is, and the fact is, that the Common law existed before regular 
State courts, which merely expound what the law was already. And one 
who studies law historically will perceive that instead of what Austin calls 
8ub«tantive law coming first, and adjective law, or the law of procedure, 
coming afterwards, it is by forms of procedure that the shape in which sub- 
stantive rights were recognized came to be given to them. History is of 
course necessary for the lawyer in order to understand constitutional ques- 
tions. The comparative method is especially valuable. We can better 
understand the institutions of England by comparing them with those of 
Rome. Law is not merely a practical art, but it in also a theoretical 
science. The framers of constitutions need to be broad-minded men, well 
Tersed in the world's history. 



December meeting. 
History of the Poll-Tax in Maryland, by L. W. Wilhelm. 

The notion that a P(»lUtax has never been levied in Maryland is a mis- 
take which may be corrected by a study of the statutory law. Such a tax 
was levied in Maryland as early as 1641, and continued to be levied unin- 
terruptedly down to the last year of the Proprietary government, 1774. 
In 1641, a capitation tax was granted by tne Assembly in testimony 
of its gratitude toward Lord Baltimore for his efibrts in promoting the 
welfare of the colony. In the Act of 1692, establishing the Protestant 
religion in Maryland, every taxable was made to pay forty pounds of 
tobacco yearly for the building of churches and the support of parish 
ministers. To hinder the growth of papacy, an Act was passed in 1704 
taxing all Irish servants who came into the colony. The same year, a 
tax was imposed on all importctd negroes. In 1717, the proceeds of this 
latter tax were apropriatoa towards the public school funa and for erect- 
ing one free school m each county. In 17*28, every taxable was made to 
present to local authorities, in good old Bnelish fashion, three crows-heads 
or squirrel-scalps. Such taxes promoting the extermination of *^ vermin " 
were common in English parishes and in all English colonies. A tax was 
levied upon old bachelors in 1755, presumably to exterminate this species. 
Poll-taxes were levied at various times for the building of alms-houses and 
the construction of highways. The last Poll-tax in Maryland, March, 
1774, was for the purpose of building a road through Anne Arundel, Bal- 
timore, and Frederick counties. The Poll-tax, as levied in this province, 
was never burdensome, nor did it favor the rich at the expense of the 
poor. Planters' servants, both black and white, were regarded as tax- 
ables. The opposition to the Poll-tax expressed in the Declaration of 
Rights, November 8, 1776, is unaccountable except as a piece of Revolu- 
tionary legislation, seeking to break with old English customs. Section 
18 declares that ** levying taxes by the poll is grievous and oppressive, and 
ought to be abolished." This declaration is not sustained by a study of 
the methods of levying the Poll-tax employed in Maryland and of the 
purposes to which tne tax was applied. 



Tithingmen, by Herbert B. Adams. 



his paper, which was presented at the last meeting of the American 
tiquarian Society. October 21, 1881, and which will be publihhed in 



This 
Antiquarian 

full in thoir Proceedings, (New Series, Vol. I, PartS), shows that the J>axou 
office of Tithingman, or headship over a neighborhood of at least ten 
families, was re instituted in New England in its original simplicity and 
not as a mere Sunday policeman or ecclesiastical whipper-in, although 
Sunday duty was an important feature of the Tithingman 's office even in 
old England. But Tithingmen served as policemen on we<.*k-<lays also. 
They inspected inns and ale-houses. They saw to it that families were 
well regulated, that children and servants were properly trained, that no 
idle persons or strolling begirars entered the neighborhood. In Plymouth 
colony, Tithint;mon were instituted in the Indian villages which were sub- 
jected to old Englii'h parish-law. If an Indian servant ran away from 
his white master the Tithingman into whot^e neighborhood the runaway 
came was obliged to arrest him and hand him over to the ^* Overseer or 
next Magistrate, whoe .shall cause such servant to be whipt." In the 
town of Salem Tithingmen or Constables saw to it that no boys escaped 
from church and that no dogs slunk in. The "Dog-Whipper" was a 
well-known instituticm in old English towns, notably in Exeter and Con- 
gleton in Chester. Mr. Freeman has called attention to a law of Edgar, 
(Thorpe, ii, 261), whereby parish priests were to take care that no dt»g 
should enter church, nor yet more a swine if it could possibly be hindered. 
Mr. Freeman also says that Tithings still endure in the Southwest of 
England. He lives in the Tithing of Burcott, Wells, County of Somer- 
set, which Tithing used to meet and tax itself for local purposes before 
the recent Highway Act and Poor Law, He confirms our view that there 
was never any connection between Tithings and Tithes. Arnold, in hii 
History of RhcKie Island (ii, 161), is probably in error when he explaini 
Tithingmen as collectors of Tithes. The correspondence of names is 
purely accidental. Tithingmen are, genealogically speaking, the fathers 
of Petty Constables (so-called to distinguish them from the High Con>tab]e 
of the Hundred) and the grandfathers of New England Selectmen, who ia 
their lineage are perhaj^ not very different from Select( vestry) men. in 
1638 a bill was introduced into the General Assembly of Maryland pro- 
viding for *'a Tithingman in each Manor" and ''a Constable in each 
Hundred." The Saxon institution of the Hundred, which is but the 
multiple of the Tithing, is rememt>ercd in Maryland and still exists in 
Delaware in a modified form. Thepc old types of local self-government 
are connecting links between the English colonies in America and Sszun 
colonies in England. They should be studied and described before all 
trace of them is lost. 

Mill's Theory of the Taxation of Land, by T. B. Veblkjc. 

"With the advance of society the rent of land increases. This increaH 
is independent of any effort on the part of the landlord, being the product 
of the activity of the community. The State should therefore, by a pecu- 
liar tax, appropriate this '* unearned increment" and not permit it to go 
to the owner of the land. To obviate all injustice to owners who bs?e 
bought land with the expectation of being permitted to enjoy the future 
increase of its rent, the State is to offer to buy the land of the owners st 
\U market price as an alternative to their keeping it and paying to the 
State the increase of rent. As a consequence of such an alternative, land 
having a speculative value would bo sold to the State in order to avoid 
loss to the owners. The measure would act as a fine on the holding of 
land, to the amount of the speculative value, and lead to an almost uni- 
versal nationalization of land ; differing, however, from generally enleN 
tiiined schemes for the State's getting possession of land, in that the ex- 
pense of the change would be more equitably distributed on all classes of 
the community. No immediate redistribution of wealth would tike 
place, but, neglecting all probable undesirable secondary effects of the 
change on the people, an advantage would accrue from an increased com* 
pactness of population, making possible a saving of labor. 

Review of Education in Maryland, in Charleston, S. C, and of 
Dr. Curry's Richmond Address, byHsRBBRT B. Adams. 

The report of Professor M. A. Newell, Secretary of the State Board of 
Education, shows that last year there were 2,U8tf schools in Maryland, 
with 158,909 different pupils, 8. 180 teachers, and a total expenditure of 
$l.tf04.68().77, of which sum $681,921.05 were expended in Baltimore. 
The report urges more adequate provision for the supply of teachers in 
the counties. 

The City Council of Charleston, S. C, has lately published Msjor 
Courtenay's review of Education in that State. This review traces tht 
development of the Free School systi^m from its supposed institution in 
1811, when $37,000 were appropriated for 123 district schools. In 1880, 
South Carolina had a school fund of $151,416; 2,978 schools, with 184,072 
pupils, 01.219 white and 72,853 colored. The city of Charleston, wbils 
receiving $36,057 from the State appropriation, taxes itself, in proportioi 
to its valuation, nearly half as much again for primary education aiunesi 
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doos the city of Boston far Us niitire si^hool syitom and. in addition to 
lhi», amkea nn annual app rap notion fur the support of a Uigli Sohool and 
of Gliarlcstun College. The di>cumciit is a strong appenl fur nHlional oid 
in the CKU^» of Southern Kducntion through land grant* from the 
public domain, of wblcti, in 1807, there were vet reniBining 1,414,567,^94 
Murea. It it buggeEted that the proceeds of trie sale of these Unda bu dis- 
tributed by the HatioBul ttureaif of EducHtion to State offluial«, a« ia done 
by the irutiees of the Pcabod; Education Fund. 

In connttction with ihia toplc>of Southern Education, we note thnt (he 
recent Kichmondaddreamf the Hon. J. L. M. Uurry, General Agi-nt of the 
PeHbody Education t^ind, ontfan •' Lossonn uf the Yorktown CentenniNt" 
ha< been printed in pamphlet form. Among Che oiiLgrowthi ot the vic- 
tory at Yorktown is mentioned the educntional nyatem of the L7nitrd 
KtAtea. In 1680 there were 9,124,080 pupils in the public Bchoola of 
til i a country ; SGS,t44 Ml private Bchuola ; and a public school etpenditure 
or$T8,201,622. Dr. Ourry dwells ujion the Impurtkuce of aelf-help and 
locitl Beir-guvemnienC 

January meeting. 

The alleged Indebtedness of Adam Smith to the French Bcono- 
tntsta, b; E. B. L. Qodi.d. 

Thorold ItoKcn states tbut S\nith deduced hie economic ayslem largely 
Troin that of Targot, while von Scheel goes ao far aa Ui prefer the cliarge 
of plagiarism agHinat the Scotch eeaoomist. The above paper discussed 
tlic question under two general he»da:(l) The internal evidences gathered 
from a cumpariaon of those doctrines which appear similar in the wril- 
inga of Smith and Turgot; |2) General consideration*. In pure theory, 
the "laitnttfatre" of Iwth was alike, but Smith allowed many important 
exccptiona in practice. Hia wa« one of utility only, that of Turgnl wu4 
■baolute. The principle of the division of labor waa undentood hy Smith 



inpeitrud to the French economiata. The ti 

)nly yielded a revenue; while the former declared tha 

labor wai the solo bctor in the production of wealth. Upon jiroductiv 



anpe 
held that land only yielded 



Bud unproductive labor; upon taxes; upon the expediency of a legal i 
orintercat; upon the natural price of cummoditiesj tipoD the meanure oi 
-value; upon the wagoaof laljorand proBlsof atocb; upon the mainlenaoce 
of public inetitutlona and tba bestowment of the franchise, Smith and 
Turgot held divergent views. Under the teuond bcHd, it was shown 
rroDi manuscript evidence aud aUo from contemporary te«tim<>ny, that 
Smith held subitantJally the aame views as those propounded in hia 
*■ Wealth of Nations," at least one, and possibly sovon ?«"■« previous to 
Xha appearance of any of the economic writings of Turgot, and nine 
years before Qncsnay wrote anything uf an economic character. 

Constables, by Hebbikt B. Adamb. 

When the Normans reconstructed England, they did it upon the baAs 
ftt eiLsilnir local inalitutiuns. Saxon England was already Eu)>divided 
ia(o ■ vaat oumber of local, *elf-gorerning oummunitiea knuwn as Hun- 
dred! and Tithings. the latter under the same of Towns and Pariaheii, 
deriving their appellation from prominent families or from the environ- 
manL The bead-man of a Tithing was once called the Tithinginan, but 
ha Anally became known aa the Petty Conatable, taking hia mtmn from 
the Norman Lord Hleh Conatable (derived, not as Lord Coke said from 
King and tjtaple, but from the Byzantine eama itabuli., count of the atabic, 
s, e. maaler-uf-horse). The abadow of tba Komao name fell upon the 
ftaxon Tithingman as upon other Teutonicinatitutiooa. The Roll* of Par- 
liament show the Petty Constable in his true historic light: "Chescun 
OoDostable, Tylbingman ou chief Pleg^e de chescun Vilie ou Hamelt." 
Originally tba chief duty of a Petty Uonetable, like that of the ancient 
Tit&ingman, was to mnater the men of hia district, and thin remained hia 
ohief duty as late •* the reign of the Tudors. Host of our governing local 
inalitutions are the outgrowth of martial beginnings. The mailed leader 
of the Hundred, sayB Palgrave, became a ruetio peace officer. Bui Con- 
atable* and their developed type, the modern Policeman, repreaant the 
Eractical aurvival of martial authority They are the sentinels of alum- 
Bring socie^. Let them aound the alarm and the whole community, if 
necaasary. becomea again an armed bast. The American Uevolution 
•prang (iill-armed from Town-Meetings in the North and from Parish- 
Meetings in the South, both warned by Constables. The origin of munici- 
pal institutions in America is more clo'ely connected with Petty Con stab lea 
than has ever been imagined. By the Common law, the existence of a 
Conatable ia the criterion of a Town or Pariah. The Constabulary office 
indicates ornanlc life in a community. The Towna of Plymouth Colony 
Bxiatedpiitenlially in theao-called" Warda" or "ConsUblewicks" of Dux- 
bury, ttcltuate, and other places. The flrat local officer ever chosen at 
Plymoath was Capt. Milea Standiah, who was given " aulhoritv to com- 
toand in affairs." He instituted at once the militia system oFold England 
and was practically l^rd High Constable of Plymouth Colony, althouirh 
for many yeara he diachargt^ the office of Court Heaaengor and Petty 
Conatable, until the Town of Plymouth began to differentiate into new 
TowDf. In th« Haiaacbuaetti Colony, the old Bngliib ioitltution of 



" Conatable and Four " was revived by atatuta law in every Town. This 
ancient institution is the hiatoric germof Select Vestrymen and Selectmen, 
vhich office ia not an American invention, tn sinic writers iiave sup posed. 
The above paper id to be published in full in the New England Historical 
and Oenealogicat Begister, April, July, 188:!. 

The Parish System of Soath Oaroliaa, bj B. J. Ramaoe. 

ThoearlieslformoflocalsBlf-government in South Carolina was the Parish. 
It was of English and not of French origin The Parish and its inatitutions 
wore copied from English models. Like the Parish of old England and 
the towns uf New England, each Parish in Carolina maintained its own 
roudd and poor, and elected its own officers. In the early law* of the 
colony ri^iilating Parishea. m-iny survivals of old Saxon institutions may 
h^ discovered. Like the Tithings and militia uf our forefathers, the home 

5uard or patrol of the Parlshoa in (.Carolina wa< organiaed by trna. The 
'ilhing waa also reproduced upon the plantations. Every person who 
owm-d slaves was to have one white man a« overseer over every ten slaves. 
We also Snd the Hundred la South tJarolina. Lawi were passed for the 
strict observance of the Sahhath according to old English precedent. 
Kewards were offered for bringing in heads of wild animals aud nuxioul 
birds according to old English pariah usage. 



Metaphysical Club* 

November meeting. 

Theories of Induction, bjr B. I. Oiluait. 

A sketch of Arialotlo'a references to Induction and ita use by Socrate* 
Wiifi followed by a review of aome charactariatic* of Bacon's theory aa 
exhibited in the Novum Orgaoum. The theory of Dr. Whowell, that 
Induction consists In the superposition of a clear and appropriale con- 
ccption upon the facts observed, was alluded to aa an account of the condi- 
tions of discovery rather than those of proof. An argument waa directed 
against the position of Mr. Jevons that an Inductive conclusion baa a 
calculable probability dependent upon the numl>«r of instance) ob'orved. 
The theory of Mill waa described aa an inveatigalion of the conditions of 
Inductive proof, in which the process is based primarily upon the Dnl- 
furmitj of Nature, particularly as shown in the Law of Causation, and 
further upon the fact that our Inductions often have to do with natural 
kinds where wo may expect to Qnd generic charaotcra. The concluding 
part of the pajrer embraced a description of the the theory of Probable In- 
ference proposed by Mr. C. S. Peirco. 

The paper was followed by some remarki by Mr. O. 8. Pkibci. 

Engligh Deism and the Philosophy of Religion, by G. S. 

MoBBtB. 

Religion subsiats — if at all — only in the form of a relation between 
God aa a Spirit and man as a spirit. There will therefore be do philoa- 
ophy, or absolute science, of religion, unless the functions of human 
thought are adapted to the ct^nition of tpiritual objecla and nlalion*. 
As matter of historic fact, it may be said that all philoaophy proper, (aa 
opposed to agnostic n^ation of philoaophy, on the one hand, and to pure 
dogmatism, on the other,) baa conaistod. whether in ancient or modern 
tiniea, in the demonstration that all kaowing is a spiritual activity; that 
it is a process, the lubject of which ia a spirit, and which implies, and, fn 
the universe of Being, finds an object or objects cognate with the auh- 
jact. On the basis of a truly philoaophical and abjective science of 
knowledge, therefore, a philceopby of religion saema to be, and ia, indeed, 
possible. It ia not possible on any other basis. For the want of such a 
basis, the movement, known in history under the name of English Deism, 
and whose only raiaon d'tir* waa the felt need of a philosophy of reli- 
gion, was crowned with none but negative reaulta. Its principal leaden 
took the common-placoa of their ■■ philosophy " from Locke, who saw in 
knowledge nothing but a mechanical relation between a subject and an 
object, both of which were ptr w unknowable. The Qnal result of the 
Duistic movement wb4 therefore neceaaarily, not knowledge, hut acepti- 
cism. Or else Ood was imagined merely as an extramundane Dtiu ex 
uvtchina, a mechanical "First Cause," between whom and man none but 
mechanical — i. t. no living, spiritual, and truly religloui — relations could 



January meeting. 

E. Toa UartmaDa, bj (i. Stanlxt Hall. 

In thit paper, only a portion of which could be read at one aesaion of 
the Society, a careful digest of all of Hartmann't writings, down to the 
end of the Phenomenology of tlte Moral Conaciousneu, and those of bis 
disciple* and other contemporary Oerman paMimlatt !■ made tbe baait uf 
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a criticHl estimation of pessimism. It was urged that the latter has no 
claim to be called philosophy ; that it is no more connected with the the- 
ories of the will or the unconsciousness with which it has been associated, 
than are the later speculations of A. Comte with the Philosophic Posi- 
tivCf and a diagnosis of psycho-pathological elements involved in pcssim- 
if>m was attempted. The Unconscious, derived from a misapprehen- 
sion of Leibnitz, and of modern analyses of sensations, is also, it was 
urged, not a philosophical principle, but is used as a handy receptacle for 
many kinds of residual obscurity, and even in a series of specified cases 
for individual ignorance. Finally the ethics of pessimism, despite its 
gratuitous theories of a ** tortured absolute" and self-extirpation, etc., 
contains a wholesome tonic against selfishness, which it seeKs to make 
powerless. 

J. S. Mill's Logic, by C. S. Pbirck. 



Mathematical Seminary. 

November meeting. 

On a Certain Integrable Class of Differential and Finite Differ- 
ence Equations, by J. J. Stlyestbb. 

In Mr. Moulton's edition of Boole's finite-differences will be found 
quoted from the author of this notice a certain class of equations of which 



the general integral can be found as ex. gr. 



= Aa', t. «., 



«xWx+2 — w^^j = ila*, or again 



WxMx+l Wx+2 

Mx+l«x + 2Wx + 3 = -4a*, 

Wx + a Wx + 3«x + 4 

and so on for a persymmetrical determinant of any order (n) constructed 
on the same principle as the two foregoing ones ; an equation of the nth 
degree and 2nth order will thus arise. 

In this communication to the Seminarium the writer pointed out that 
an integral (but without any arbitrary constants) may oe found for an 
equation of the same form as that above indicated on the left band side 
but with (n 4- I) different exponentials instead of a single one on the right 

hand side as ex. gr. Ux t^+ 3 — **x + 1 ^^ ^°^ + ^P^ + ^ ^^^ ^® integ- 
rated provided that there are really 3 and not merely 2 distinct terms as 
would happen if A or B ov C were one of them to vanish. But any num- 
ber of the exponentials may be made indefinitely near to each other and 
the integral still hold good ; in this way other integrable forms of equations 
can be obtained. As for instance UxWx+2 — «*i+i= -'^a* + (^+ Cj?)/J', 

Mx Wx+2 — ^\^x = {A + Bx+ Cx^)a^ are integrable. 

The same conclusions in all respects apply both as regards the general 
and the special integral case when any term u,. is replac^ by y and Ux+ 1 

(d \« 
r- ) y. The form of the special integral whether for differential or 

difference equations is rather too long to produce in this abstract but will 
be given in full in a future number of the American Journal of Mathc- 
tnalica. 

On tbe Completion of the Author's Method of Obtaining the 
Ground-forms to any Binary Quantic or System of Binary 
Qaantics, by J. J. Sylvester. 

It has sometimes been made a ground of reproach to the method given 
in the American Jam nal 0/ Mathematics for obtaining the ground-forms to 
Binary Quantics that it furnishes only the degrees and order, the types so 
to SAY of the ground-forms, leaving the forms themselves undetermined. 
In his communication to the Seminarium, Professor Sylvester pointed out 
that this reproach is entirely without foundation and he gave a method 
of obtaining with certainty (and not tentatively), one after another, nil the 
ground-forms of any system of Binary Quantics by means of the knowledge 
of a complete table of their types. The application of this method is 
facilitated by a new principle of distribution of the type^ into natural classes 
succeeding each other in regular ascending order. 

The method is exceedingly simple, consisting almost but not quite 
exclusively in the application of the well-known partial-differential oper- 
ator. It will be explained at length in a future number of the Amcjnean 
Journal of Mathematics, 

On a System of Conchordal Conies, by W. E. Story, 

The (triply infinite) system of conies having two points common may 
bo called a system of "conchordal" conies. The common chord passes 
through two of the intersections of any two conies of the system, and the 
straight line joining the other two may be called the ** radical axis" of 
the two conies. Then (Salmon's Conic Sections, 5th ed., J 206) the throe 
radical axes of any three conies of the system meet in one point, the 



I 



"radical centre " of the three conies. By the use of the same form of 
equation which Salmon has employed {I. c.) the following theorems are 
proved : 

/. The six contacts of the tangents to three conchordal conies from their 
radical centre lie on a conic conchordal with them, their " radical conic" 

J I. The contacts of the four tangents to any two conies from a point of 
the line joining either two of their intersections lie on a conic passing through 
the other two intersections. This is a generalization of the theorem that 
the tangents to two circles from any point of their radical axis are equal. 

///. Each of three conchordal conies is cut by their radical conic ao thai 
the tangents at any intersection are harmonic conjugates xoith respect to the 
lines joining the intersection to iJie common points of the conies. 

IV. The Jacobian of three conchordal conies consists of their radical conie 
and their common chord. 

V. If the straight lines joining the radical centre with the two common 
foints be given by the equations a: = and y ^ 0, and the common chord 
ly the equation 2 = 0, then the equation of the radical conic will be 

^y — y^^ =0, shewing that the tangents to the radical conic of three eon- 
chordal conies at their common points meet in the radical centre of the three 
conies, i. e. the polar of the radical centre of three conc/wrdal comes with 
respect to their radical conic is their common chord. 

These theorems are well known but are usually obtained by inference 
from properties of circles. The analytical method here employed leads 
readily to numerous properties of binodal quartics, some of which the 
writer expects to consider at a future meeting. 

December meeling. 

Analytical Proof of Some Properties of Binodal Quartics, by 
W. E. Story. 

A binodal quartic may bo regarded as the envelope of those conies of a 
conchordal system having the nodes as common points, which have a 
conjmon Jacobian conic, and with respect to which the pole of the com- 
mon chord lies on a fixed conic F (see Salmon's Higher Plane Curves, 2d 
or 3d ed., J 278). The method of treatment of conchordal conies discussed 
at the November meeting of the Seminarium was applied to the binodal 
quartic thus considered, and the following theorems proved : 

(a) if F touch the Jacobian, the point of contact will be an additional 
node on the quartic ; 

(b) if F passes through one of the given nodes, that node will be a 
cusp; 

(c) if F touch the line joining the nodes, the quartic will degenerate 
into that line and a cubic through the nodes ; 

(d) if the poles of the line joining the nodes with respect to three of tho 
conies having double contact with the quartic lie on a straight line, the 
Jacobian will break up into this line and the line joining the nodes. 

Note on some Properties of the Numerical Solutions of ax* — 
y* = — 1, by W. P. DuRF£E. 

If the integral solutions of the equation ax* — y' = — 1 he arranged 
in order of magnitude and be denoted by ar^, y^/ ^nl/ii ^z^Vti ^*^-» 
the following relations were found to hold : — 

a?ii yn + « -— «»+ « y» = — a?t, 

<^n a?n+ I — ynyH'^t = — yt* 

A Geometrical Theorem, by T. Craiq. 

If normals be drawn at all the points of any closed curve in space, nnd 
if from the centre of a sphere radii be drawn parallel to the normals to the 
curve, the extremities of the radii will trace out a curve on the sphere 
which will divide the surface of the sphere into two equal parts. 

January meeling. 

On Two Cases of the Quadric Transformation between Tvo 
Planes, by Arthur Caylby. 

Seeking for the coordinates x^^ y,, Zj of the third point of intersection 
of the cubic curve a;* + y' +«» + 6^y2 = by the line through any two 
points la?i, yj, 2j), {x^, y^, z^) on the curve, the expressions present thtin- 
selves in the form 

ar, : y, : 2, = P+ 2M, Q + 2/J5, R + 2lC, 

where 

^ = anyiy? + ^r'^i^J — y\x%y2 — ^f^a^a* ^ = ^\y%^t — yi^i^h 

Q = y^zizl + x^y^xl — z'iy^z^ — a:far,y„ B = ylz^x^ — z^x^yl. 

H = z^x^xl + y^z^yl — x\z^x^ — yly^z^, C=z\x^y^ — x^y^z\, 
but it is known that in virtue of ^1 = arf + y} -j- 2} -f- 6tovyi2i = 0, 
IJ^ i== x\ +.v5 + -2 + 6^^ay2^j = Of which connect the coordinates (Xi,yi, 
2i) and (a;,, 3/2, z%) we have f : Q : /2 = i4 : J5 : C,* so that the coordiuatrt 

*Soe Sylvester on Rat ional J>MtPtff Ion of Points on Cubic Carres. iAm. Jour. <^X«tk^ 
Vol. 6) [Ed.j 
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(xj, y,, 2,) of the third point of intersection iniiy be expressed indifferently 
in the two forms 

Xti yii 2%= P I (^i R and x^ : ys : z^ = A : B^ C, 

But these considered irrespectively of the equations Ui = 0, 17^ = 0, 
Are distinct formulae, each or them separately establishing a correspond- 
ence between the three points (ari, yi, zi), (arj, yj, zj), (ar», y,, Zj) or if we 
regard one of these points as a fixed point, then a correspondence between 
the remaining two points, or if we consider these as belonging each to its 
own plane, then a correspondence between two planes. Writing for con- 
venience (a, bt e) for the coordinates of the fixed point, and (a?i, yi, zi) 
(^3> y>* ^t) for those of the other two points, the formulae with A, B^ C 
give thus the correspondence 

afi : yi • 2j = bcx'{ — a^y\Z{ : cay\ — 6'ziari : abz\ — c*J?iyi, 

which is the first of the two cases in question. These equations give 
reciprocally 

Xi : yi : Zi = bcx\ — a^y^a^ : cay\ — b^z^x^ : abz\ — c'^x^yt, 

or the correspondence is a (1, 1) quadric correspondence. 
The formulae with P, Q, R give in like manner 

iPi : y« : 2« = a(ax\ + by\ + cz}) — Xii^a'xi + i^i + c*2i), &c., 
or if fur shortness 

i2i = ax\ + by\ + czj, 9, = a«ari + i^i + c'^i* 
then 

3?s : yt : Zi = «i^i — iPi^i : frQi — yi^i : cQi — ziGi, 
which is the second of the two cases. We have reciprocally 

X\'. y\' zi=^ aQi — XaGj : bQ^ — yjGj : cQ^ — Zj9j, 
where fia = aa?J -f- hy\ + czj, 9, = d^x^ + **y« + <^*2a, 
and the correspondence is thus in this case also a (1, 1) quadric corres- 
pondence. 

On a Question in Partitions, by J. J. Sylvester. 

Closely connected with the theory of the contacts or special intersec- 
tions of quadric figures in space of any number of dimensions, and also with 
the more general but allied theory of the different genera and species of 
the roots of unitary matrices, is the question of the number of series that 
can be formed commencing with zero and ending with a given number t 
subject to the condition that each intermediate term of any such series shall 
Ihj not greater than the m^an between its antecedent and consequent. By 
arranging each of the indefinite Partitions of i according to an ascending 
order of magnitude, it was shown that there was a one to one correspond- 
ence between each such arrangementand each such series, and, consequently, 
that the number of the series is equal to the number of indefinite parti- 
tions of the given final term i. 

On the Relative Forms of Quaternions, by C. S. Peircs. 

If A", y, Z denote the throe rectangular components of a vector, and W 
donote numerical unity (or a fourth rectangular component, involving 
space of four dimensions), and {Y : Z) denote the operation of converting 
tiio Y component ot a vector into its Z component, then 

\={WiW) + {X: X) + {Y'. Y) + {Zi Z) 
i= {X: \V)--(W: X)—(Y: Z) + (Z: Y) 
j= (K: ir)-(IK: K) - {Z:X) + {X:Z) 
/fe= {Z: IK)— (IKiZ; — {X : Y) -\- [Y: X), 

In the language of logic {Y : Z) is a relative term whose relate is a K 
component, and whose correlate is a Z component. The law of multipli- 
cation is plainly (Y : Z){Z : X) = [Y : X)y (Y : Z){X : W) = 0, and the 
application of these rules to the above values of 1, i, j, k gives the quaternion 

relations 

{2 = j2 = ^2 = _ 1, ijjc = — 1, &c. 

The symbol a(Y : Z) denotes the changing of Y to Z and the multipli- 
cation of the result by a. If the relatives be arranged in the block 

W:W W: X W: Y W\Z 

X\W X'.X X\Y X: Z 

Y'.W Y:X Y: Y Y:Z 

Z\W Z: X Z'.Y Z'.Z, 

then the quaternion w -\- xi -\- yj -\' zk is represented by the matrix of 

numbers 

vo — X — y — z 

x to — z y 

y z to — X 

z — y X 1/7. 

The multiplication of such matrices follows the same laws as the multi- 
plication of quaternions. The determinant of the matrix = the fourth 
power of the tensor of the quaternion. 

The imaginary x -{- y|/ — 1 may likewise be represented by the matrix 

X y 

— y *» 
and the determinant of the matrix = the square of the modulus. 



On a Geometrical Proof of a Theorem in Numbers, by J. J. 
Sylvester. 

The theorem in question is the well-known one that if a, b are incom- 
mensurable and Xj y integers ax '\- by -\- c may be made positively and 
negatively indefinitely small. This is tantamount to showing that on the 
plane of a reticulation,* nodes may be found indefinitely near to and on 
each side of an irrational straight lino, f. «. a line not parallel to any line 
of nodes. The proof is based on the Lemma that no infinite parallelogram, 
each side of which is an irrational line containing a node, can bo vacuous 
of nodes in its interior. If this were not true a succession of shifts of the 
figures in the direction of the line forming the two nodes would lead to the 
absurdconclusionthatthewholereticulationconsistsofasinglelineof nodes. 

1°. Suppose the irrational line L contains a node and that there is no 
other node at less than a finite distance from it on one side of it, say to 
the right. Let it be moved to the right parallel to itself until it passes 
through another node iV^, then there will be a vacuous parallelogram of 
the kind declared impossible by the Lemma. [To this it may be objected 
that when L has moved from the left to M through a distance J, M might 
be supposed to bo an asymptote to an infinite series of nodes to its right. 
But if this were the case a node P might be found at a less distance than 
6 from 3f, and a node, Q, nearer to M than P is; if this line of nodes 
PQ be followed up until we reach the first node Ton the other side of 3/, the 
most elementary geometry seems to show that T in any case is nearer to 
M than P is and consequently there would be a node between L and M 
contrary to hypothesis.] Hence there must be a node indefinitely near 
to L on each side of it. 

2°. Suppose the irrational line L not to contain a node. If the theorem 
to be proved is not true, L may as before bo moved parallel to itself 
(throu£;h a finite distance) until it pass through a single node and there 
would be a vacuous parallelogram of which one side contains nodes, which 
ha» already been shown to be impossible. 

Dr. Story and Dr. Franklin took part in the discussion and the valuable 
critical observations of the latter, led to the consideration of the objection 
stated and disposed of in the passage within brackets above. Professor Cay- 
ley made a remark to the enect that the diamond point in a graver's tool 
however fine, drawn in a straight direction across the face of a double grat- 
ing must either pass through none of the intersections of the two systems of 
parallel lines or through an infinite number of them. The principle estab- 
lished in the bracketed pa.«sage admits of being stated in the tollowing 
terms: '*It is impossible for a straight line in the plane of a reticulation 
to be asymptotic in regard to nodes on one side of it and not so in regard to 
the nodes on the other side; " this proposition and the Lemma being con- 
ccde<l, the existence of any indefinite vacuous strip bounded by irrational 
parallel lines is disproved by imagining it distended on both sides, still 
retaining its form (in case neither bounding line contains a node), or in the 
contrary case on one side only (t. e. in the direction away from the nodal 
line) until the distended figure passes through two nodes. The asymp- 
totic rule shows that this construction would be possible — the Lemma that 
it leads to an impossible result. From this it follows that every irrational 
line is asymptotic in respect to the nodes lying on each side of it which 
is the thing to be provea. 

Let a line be termed mono-asymptotic when it is asymptotic in regard 
to any scheme of points lying on one side of it, — ampni- asymptotic when 
it is so for schemes of points lying on each side of it. The foregoing argu- 
ment may then bo summed up as follows. Any irrational right line in 
the plane of a reticulation, must be amphi-asymptotic as regards the 
nodes. For if not, a line parallel to it must (under pain of contradicting 
the Lemma) be concrded to exist, which shall bo mono-asymptotic in 
respect to them, but the existence of such a line has been proved to be 
impossible.f Similarly, it may be shown for a solid network, that no indefi- 
nite open prism whose parallel edges are doubly irrational (t. e. neither 
pMrallel to a nodal line nor to a plane of nodes) can be vacuous of nodes, 
and also that no plane can bo mono-asymptotic — from which, by very 
similar reasoning to that previously used, may be deduced the law, that 
no prism of finite dimensions, vacuous of nodes, can be constructed about an 
irrational lineasitsaxisand that consequently any such line may be regarded 
as a sort of asymptotic axis to a helical spiral of nodes. Hence it follows 
that if fr, 6, c (taken two and two) are incommensurable with each other, 
the quadratic function 
(6(z-y)-c(y-^))«.f (c(a?— a)-a(z->'))«+(a(y-^) — 6(a-a)}«, 

and as a particular case 

{bz — cy)^'{-(cx — azY -f {ay — bx)* 

may be made indefinitely small with integer values of .r, y, z. 

Nor is this all, for not only can a node be found indefinitely near to the 
doubly irrational line a? : y : z : : n : 6 : c, but such node mny be successfully 
sought for within anv infinitesimal sector of space contained within two 
planes drawn through that line, or in other words a node can bo found 



♦ By a reticulation fs to be understood a pair of systems of an infin ite number of ixideft- 
nite equidistant parallel lines in a plane wtioso intersections form the nodes. 

fThe form of proof is a somewhat unusual combination of an Ex-absurdo with a DtHm' 
ma. A denial of the aniphi-asyroptoticism of an irrational straight line either daihet 
itself against tho impossibility of the existence of a'vacuous paralltlogram or against the 
equal impossibility of the existence of a mono-asymptotic line. 
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indefinitely near to the irrational line and to any plane drawn through it, 
i. e, to any plane bc{m — n)x + ea(n — l)y -j- <ib{l — m)z^ where /. w, n are 
any quantities whatever,* so that x^ y, z integer numbers can be found 
which shall simultaneously cause (hz — cy)* + {ex — az)* -{- (ay — bx)^ to 
be less than any positive quantity A* and (6 — c)x + (c — «)y+ (» — b)s 
to lie between U and h, or and — h where h is also any assigned quantity. 
And of course the proposition can be stated in more general terms by con- 
sidering an irrational line which does not pass through a node. 

The same geometrical property admits of being defined under another 
form, viz., through the assertion that if an^ two given planes be drawn 
through a completely irrational line in an infinite Nodal Block,*)- a node 
may be formed indefinably near to each of them — and this statement trans- 
lates itself into the arithmetical proposition following : 

If no linear equation A(6y — c«) + /*(<?« — ay) + v(ay — 6a) = exists 
for integer values of A, ^, v, the two expressions ax -\- by '\' cz -{- d^ and ax 
•^ 0y -^ yz -\' 6 may simultaneously be made less than any given quantity 
k^ by integer values of x^ y, z. 

Although it would be difficult to follow the theory of nodal schemes into 
regions transcending the sensible dimensions of space, there need be no 
hesitation in accepting the truth of the generalized arithmetical theorem 
corresponding to this bolder than Icarian flight, viz., that 

Any number of linear functions of one more than that number of integer 
Variables such that the determinant to the Matrix formed by the coeffi- 
cients of the Variables supplemented by a line of arbitrary integers is inca- 
pable of beinff made zero, can by a right assignment of the Variables be 
Drought to he each of them between any assigned (indefinitely narrow) 
limits. 

This proposition admits of a partial removal of the condition imposed 
in the aoove statement. 

For an irrational line even if singly irrational, i. t, parallel to a nodal 
plane although not so to a line of nodes, will be asymptotic to a series 
of nodes if it lisa in a jiodal plane^ the onlv difference in this case being 
that the nodal sheath will be plain instead of being helical. Hence the 
two functions ojc -\- by -\' cz -\- d^ a^x + b^y^ + c^z + d\ can be made 
simultaneously indefinitely small, even though integer numbers A^ B, C, 

a b e 



can be found such that the determinant 



is zero, provided that 



a^ y c' 
ABC 

a rational number D can also be founds which will cause all the complete 

abed 

to vanish. 



minors of the Matrix 



n^ b' e' d' 
A B C D 



A particular use of this arises when d and d^ are each zero. Consequently 
the two twin functions ax -\~ by-^-cz and a^x -\- b^y + c^z^ may in all case* 
be made each of them simultaneously to vanish, or else to become indefi- 
nitely small for integer values of x^ y, z. Thus then, we have an immediate 

•A particular form of this Is (6 — c)jc + (c — o)y + (a — b)a. In order to give the the- 
orem Us greatest generality it is only necessary to substitute for x, y, s, x — t^y — PtM — 
y where a, /3. y, Are any real qualities whatever. 

t By a Nodal Block Is to be understood three systems in space of an indefinite number 
of equidistant parallel planes whose intersections are the nodes. 



and intuitive proof of Jacobi's celebrated proposition for provingtbe impoe- 
sibility of the existence of trebly periodic functions * 

Those gifced with the powers of a Stringham, a Newcomb, or a Charles 
S. Peirce to feel their way about in supersensible space, may, in like manner, 
obtain if not an intuitive^ at least an Immediate, or non-mediated proof of 
the theorem that: Any number of homogeneous functions of one more than 
that number of integer variables may be made either to vanish simultaneously 
or else to become simulianeoualy less than any (uaignable quantity. 

Whilst in the course of writing out the above matter the following 
note, addressed to him, from Dr. jf. Franklin, was received by Professor 
Sylvester : 

" Your proof may be put into the following form : 

Theorem. — In any stripe bounded by irrational parallels there most be 
a node. 

For if not, let N and N^ be any two nodes. Kepeat the stripe a finite 
number of times, namely, until the aggregate of tne stripes shall have in- 
cluded N and N^, No stripe can contain 2 nodes v, v^, for if it did, by 
producing m/^ we see that each of the stripes must contain at least one 
node, which is contrary to the hypothesis. Hence we have an open par- 
allelogram containing 2 nodes N^ iV^, and only a finite number of others, 
which is absurd ; for since the parallelogram intercepts a distance greater 
than NN^f it must intercept on every nodal line parallel to IfN^ at least 
one node. Thus the theorem is proved. 

It may be noted that while a stripe of finite width bounded by rational 
lines contains either no nodes or a singly infinite number of them, a stripe 
bounded by irrational lines always contains a doubly infinite number of 
nodes ; which, although easily explicable, might at first sight strike one 
as paradoxical, inasmuch as the probable nuniber in a given finite portion 
is the same for one sort of stripe as for the other." 

One word in conclusion. The modes above given of presenting the 
theory with reference to planes passing through a singly or doubly irra- 
tional line ought not to be allowed to draw away attention from the image 
afforded by a doubly irrational line surrounded by an asymptotic spirsl 
sheath (a point-helix winding round a fish-bellied-torpedo-like bobbin or 
core) tapering off to an indefinitely fine point in both directions, nor 
from the extension of the theory of continued fractions to which that 
image points. 

Taking for greater simplicity the case of such a line passing throogb a 
node at the origin, the question invites solution to devise an Algoriihmtot 
finding the integer values of x, y, z which shall give the suecesaive minima 
(corresponding to nodes of nearest approach) of the function {bz-^ 
cy)^ + {ex — az)^ -|- (ay — bx)^^ that being the problem next in the order 
of natural succession to the solved one of finding the successive absolute 
minima of ay — bx. 

In the latter case, a and b are supposed to be incommensurable— in the 
former, no linear equation with rational coefficients is supposed to exist 
between a, 6, c.-f 

*See M. Hermite's admirable *'JVbte tur le ealeut differential et le ealeul inOgnl,'' 
Paris, 1862, pp. 5-8, where the proposition in question is estaolished by means of the theofy 
of teruarr and binary quadratic forms, 
t Which is tantamount to saying that the line x:y:w::a:b:e must be doubly irraUonsL 



NOTE FROM THE BIOLOGICAL LABORATORY. 



On the Effeots of a Gradual Rise of Temperature upon 
Reflex Aotions in the Froq. 

Dr. M. Foster, (Journal of Anatomy and Physiology, viii, 46, 1874), after 
investigation, has concluded that the headless frog sits, quiet in water, 
when heated gradually up to riiror, because the heat depresses the func- 
tional power of the spinal cord, Uius precluding any reflex movement due 
to the thermal stimuli. He admits that this involves a physiological para- 
dox, since organs having a protoplasmic basis ordinarily exhibit, like pro- 
toplasm itself, a phase of exaltation of function on the application of heat 
before final loss of function under excessive heat; and in tnis case no such 
phase of exaltation occurs. He accepts certain observations made upon 
the frog's heart by Mr. T. O. Harding and thinks that in that case we have 
a parallel exception, since in Harding's observations it was found that a 
frog's heart, which, outside the body, always beats faster under a higher 
tomperaturo, and slower under a lower temperature, if heated indirectly, 
within the body, by immersing only the legs in water the temperature 
of which is gradually raised, invariably beats slower without any previous 
phase of exaltation. 

Hence Dr. Foster concludes that there is a difference between direct and 
indirect heating in their effects upon function — a belief to which he felt 
himself driven by his own experiments upon the spinal cord and the ex- 
periments of Mr. Harding upon the heart. The whole matter is so much 
at variance with other phenomena that a new study of it seemed desirable. 

This has been undertaken with the following results :' — 

1. Harding's experiments f which were accepted by Dr. Foster) are in- 
conclusive: because, (the brain and spinal cord having been destroyed), 
owing to vaso-motor paralysis 'and gravity, the blood in such cases settles 
away into the legs and visceral veins ; the heart becomes empty, pale, flabby, 
and starved ; and the result is no circulation. This is apparent enough to 



the observer but is put beyond doubt by a thermometer placed upon the 
heart or in the alimentary canal near bv. 

2. Hence we must conclude that the heart is not heated at all (either 
directly or indirectly) and goes slower — not because of heat, but fh>m lick 
of food ; or possibly from negative pressure, causing imperfect diastole. 
The conclusion drawn by Dr. Foster from Harding's work cannot be sus- 
tained ; viz — that indirect heating is, physiologically, unlike direct hest^ 
ing in its effects. All attempts to get a slower heart-beat ander indirect 
heating have failed whenever the heart is actually heated. 

8. The quiet of the frog is not due to a depression of functional power 
caused by heat in tha spinal cord : for if the excitability of the cord be 
determined just before and just after heating it will be found nearly the 
same in both cases, although in the one the cord is oool ; in the other 
many degrees warmer. The same fact is established by other experimeati 
which cannot be given here. 

4. In Dr. Foster's paper (of which this is mostly a review) the soggei- 
tion is made and discarded that the cause of the seeming dullneas of the 
quiet frog may be ^Hhe uniform stimulation of a large surface." This 
seems to be the true explanation ; though such stimulation must be brought 
about by the aid of the circulation which, by cooling the immersed parts aad 
warming those not immersed protects the cord from stimuli so anlike as to 
produce a reflex movement. The proof of this is seen in tying the heart of 
a headless frog and healing the immersed legs as in other casps. All drco- 
lation having ceased, the difference between the stimuli from the skin of the 
legs and of the parts not wetted, speedily becomes sufllcient to produee i 
series of movements — some of which begin at a low temperature. 

The subject will be treated in full elsewhere and experiments in support 
of the foregoing statements will be brought forward. 

W. T. Skdqwice. 
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American Chetnical Journal. Edited by Professor 
Remsen. Vol, IIL No, 3. Jaue, 1881. 

Article I. — Chemical Action in a Magnetic Field: — 7. On 
the Deposition of Copper on Iron in a Magnetic Field, 13j 
Ira Remsen. 

To determine whether magnetism exerts an influence upon chemical 
action various experiments were tried. The most striking and interesting 
results were obtained by placing thin iron vessels on the poles of magnets 
and then pouring into the vessels a solution of copper sulphate. Metallic 
copper is of course deposited upon the iron ; but instead of appearing as a 
uniform layer, as it would, were the magnet not present, it is deposited 
in curious lines. The general conclusion thus far reached is stated thus : 
•* When copper is deposited from a solution of copper sulphate on a plate 
of iron in a magnetic field, it is arranged in ridges around the poles of the 
magnet, and in directions which are at right angles to the lines of force, 
and, consequently, coincident with the lines marking the cquipotential 
aurfai-cs. Further, the outlines of the |K)les of the magnet are always 
sharply defined on the plate, as along these lines a portion of the iron of 
greater or less width is left unacted upon." 

The experiments will be continued with the view of determining, if 
possible, whether the phenomena observed are due to the action of mag- 
netism on the iron plate, on the solution, or on both. 

Article 11. — Determination of Chromium in Chroma Iron 
Ore, By H. N. Morse aud W. C. Day. 

Chrome iron ore is very stable and resists to an unusual degree the 
action of reagents. Uence, its analysis involves serious difficulties to over- 
come which various efforts have been made. The authors of this paper 
describe a simple method devised by lliem which effects the desired object 
more readily than any other method thus far used. It consists in fusing 
the ore with potassium hydroxide for several hours. The compound is in 
this way completely decom)>osod and at the same time oxidized, forming 
))otassium chromato. The chromium is estimated as chromic oxide. 
Several analyses are reported the results of which are concordant. 

Article III — On Furfurol and Certain of its Derivatives, 
By Henry B. Hill. 

This is the conclusion of the paper of the same title, two previous instal- 
ments of which have appeared and been reported upon. The special sub- 
jects taken up in this instalment are: mucocliloric acid; dicnloracrylic 
acid; substituted acrylic acids from brompropiolic acid ; iodbromacrylic 
acid ; tribromacrylic acid ; theoretical consideration:*. 

Article IV, — Dinitroparadihromhenzols and their Derivatives, 
By W. D. ScuooNMAKER and J. A. Van Mater. 

A description of some experiments to determine the influence of mix- 
tures of sulphuric and nitric acids of different strengths on the relative 
quantities of isomeric products formed in a given case. A case of ** atomic 
migration" is also briefly discussed. 

Af'ticle V. — On the Molecular Weight of Hydrofluoric Acid, 
By J. W. Mallet. 

The experiments of Gore have shown that at temperatures near 100° 
hydrofluoric acid exists as HF, and the atomic weight of fluorine is thus 
established as 19. At lower temperatures, however, certain measurements 
of the gaseous acid, which have been made, represent distinctly smaller 
volumes. Hence it seemed still desirable to try to ascertain whether the 
acid exhibits a different, but definite vapor density at a temperature nearer 
the boiling point, though high enough to preclude any actual liquid acid 
remaining, operating in quantities large enough to give decisive results 
with even rough weighings, and if possible in transparent or translucent 
▼easels. The experiments described in the paper are very interesting. 
The figures obtained obviously justify the assumption that at 30° C. the 
molecule of hydrofluoric acid vapor should be represented not as HF, but 
as H^F,, since the agreement with this assumption of the vapor density 
obtained in the two experiments is too close to be fairly accounted for by 
the mere general idea of imperfect gaseous condition, and it is certain that 
no such quantity of actually liquid acid as would be necessary to account 
for the double weight could possibly have escaped detection on the inner 
Mirface of the flask. At higher temperatures, such as those at which 
Gore'i measurements were made, dissociation manifestly takes place, lead- 
ing to the production of diatomic molecules of UF. 



Article VI. — Some Double and Triple Oxalates containing 
Chromium, By F. W. Clarke. 

Article VII— The Titration of Tartaric, Malic, and Citric 
Acids with Potassium Permanganate, Commanicated by P. 
W. Clarke. 

Article VIII — Relation between Temperature and the Bate 
of Chemical Action, By R. B. Warder. 

This is a brief preliminary note in which it is shown that the speed of 
the reaction, 

CjUj.O.CaH^O -f NaOH = NaC^HjO, -f CjHj.OH, 
in dilute aqueous solution, has been observed at temperatures from 8.6*' to 
37.7° C. This series of deternjinations nearly agrees with the equilateral 
hyperboUi 

(7.5 -f a) (62 6*» — = 621.4. 
where i is the temperature, and a expresses the number of gram-equivalenta 
per liter which would (according to the theory of the action of mass) react 
upon each other per minute in a solution kept of normal strength. 

Article IX, — Oxidation of Sulphaminemetatoluic Acid in 
Alkaline and in Acid Solution, By R. D. Coale and Ira 
Remsen. 

The mixture of the amides of a- and /9-metaxylenesu1 phonic acids obtained 
by the usual processes from commercial xylene was oxidized with chromic 
acid mixture, and converted into sulphaminemetatoluic acid, which WiiS 
obtained in pure condition without difficulty. The acid was then oxidized 
with potassium permanganate directly, without the addition of an alkali. 

1SO3H 
The product obtained was sulphoisophthalic acid, C,H, i COjEI. Several 

tCO,H 
salts of the acid were prepared, and the analyses of these showed that the 
acid is tribasic. On now oxidizing sulphaminemetatoluic acid with p<»- 
tassium permanganate, adding a little more than enough caustic pota>h 
to neutralize the acid, the product formed was sulphamineisophihalic acid, 

rSOjNH 
or rather the corresponding sulphinide,C,H, J CO J . By neutralizing 

ICO.H 
the aqueous solution of this substance with various carbonates, the cor- 
responding salts of sulphamineisophthalic acid were obtained. These salts 
differ markedly from those of sulphoisophthalic acid. 

Sulphoisophthalic acid was also obtained by direct oxidation of xylene- 
sul phonic acid. 

Article X. — Concerning Mesitylenic Sulphinide, By Ira 
Remsen and P. H. Broun. 

As has been shown in earlier papers, when mesitylene sulphamide is 
oxidized with chromic acid, only one of the methyl groups present is con- 
verted into carboxyl. It was at flrst thought that the particular group 
transformed must be that which is in the para position with reference to 
the sulphamide group, and that the ortho-methyl groups are protected. 
Further investigation has shown that the flrst conclusion was incorrect, 
and that in reality the group which is oxidized is one of the ortho-methyls. 
This is the more remarkable, as it has been shown that, in the case of the 
corresponding nitro- and bromine derivatives of mesitylene, the acid 
groups do actually protect the ortho methyls. 

Report on Progress in Physiological Chemistry. By R. H. 
Chittenden. 

The special subject discussed in this report is : 

Salivary Digestion and the Pt gducfa formed : Rapidity of Conversion of 
Starch into Sugar j Action of Saliva in the Stomach, 

Report on Analytical Chemistry, By H. N. Morse. 

Recent improvements in analytical methods as applied to the following 
substances are discussed : Zinc; Cadmium; Silver; Mercury; Nickel and 
Cobalt; Iron; Atu?ninum; Manganese, 

Notes: Note to paper ^^Alkalimetry voith Phenol Phihalein as Indicator ,* 
by R. B. Warder; Precipitation of Ammofiiitm Phospho^molybdate in 
presence of Salt* of Organic Acids, by J. W. Mallet. 
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Article II. — On Certain Expansion Theorems. By Emobt 
MgClintock. 

" Any function /y can bo expanded in terms of a:, if y = xi^i/y provided 
/y and ^/ can be expanded in terms of y, and 0y does not vanish with y.'* 
Giving the reason for this, the author derives the following theorem with- 
out dilficulty, putting d = — - ; 

fy =Mv=o2 + ».^i>/y[y=o] + §ar*.D(^)2D/y[y=o] + . . . (I) 
Comparing this series with others already known, he concludes thus: 
"We have, then, in (1) a series which is essentially identical with those 
of Lagrange and Burman, which is simpler in form than cither, and 
which is at once a connecting link between them and a necessary step in 
the most direct demonstration of both. The inference seems warranted 
that we should regard it as the main proposition, of which the others are 
corollaries. '* Among these and other corollaries instanced, the following 
is given as new : *' To expand iu in terms of /u, find some expression of 
the form "ir-^u — a which will exactly divide /u. Then 

f« = «■« +/„. yj=f Df*y + 1 (/„)3.d(-^) Wy + . . . 1,=,]." 

Another deduction from (I) is a third new series, chiefly useful in com- 
puting the coefficients required in the reversion of series. 

Article III. — Some Theorems in Numbers. By O. H. 
Mitchell. 

The first section of this article treats of the residues, mod A, of the 
symmetric functions of the numbers less than A;, where k = any integer. 
An abstract of this section is given in University Circular, No. 12, under 
the proceedings of the Mathematical Seminary 

The second section extends the results of the preceding section, and the 
results of an article on Binomial Congruences in the preceding number of 
the Journal, to the theorj* of functions (mod. 7>,/(a?)). 

Uf(x) = K ^ A'B>^. . . Q'H*". . . <2«, mod. p, where p is a prime num- 
ber, iy M, &c. are any integers, and A^ B, &c. are irreducible (mod p) 
functions of a:of forms a:'»-[-^i ar'» — < + >tj x^-^-{- &c.. a^ + /^i a:*~ ' +/'i 
ar* -* + &C.J respectively, \f S = H , . . Q, and t.s(K) denote the number 
o! functions of less degree than A" which contain *S (mod. p) but do not 
contain any factor of K not found in Sj i. e. the number of the S-totitives 
of /r, then 

where k = the degree of K^ = a -{- b -\- , . . -\- q. 

The properties ol the roots of A"-* -^ X (mod. p, K) are shown to be the 
same as the properties of the roots of ar* ^ a: mod. A;, where k = any 
integer. 

The analogue of the generalized Fermatian theorem is seen to bo 

JC'''^'^^ = Bs (mod. p, A"), 

s 

where Xs is any S-totitive of K. and Rs is that one of the roots of X^ ^ 
X (mod. Pf K) which is an S-totitive of K. 

If A"' X' . . . X^^^^^^ bo the fi'-totitives of K, then 



s 



m 



ASiK) 



S S S ^ ' A ■ I • • • 



T(i) 



m 



• • • + (— )^i(^^^ C ^_ , (mod. jB, A"), 

tf t(«) 

where A = B . . . Q, CUn binomial coefficient, and only those terms of 



the summation are to bo taken for which 



m 



ri,A) 



-,i. e. - -r, = an integer. 



When m= rs( K) the formula becomes 
2A' 



exce])t when 



in which case 



AB . . . q 



^....Y;'^ = 7e^-+i?-+... + 7?-^i2— - = i2,(mod;,,A0, 



*— — = an irreducible function, as i4, and p is not 2, 
is odd, and we hav& 



S 
r (A-) , 

p** — i 

1,X' . . . A'fj"^ -^-R^ (mod. />, A'). 



This ppocial case of the formula constitutes the analogue of the gene- 
ralized Wilsonian theorem. 

Article IV. — Sote on the Frequency of use of the Different 
Digits in Natural Numbers. By Simon Newcomb. 

**That tho ten digits do not occur with equal frequency must bo evidont 
to anyone mukini: much use of logarilhinie tables, and noticing how 
much faster the first page.? wear out than the laH ones." By a simple 



investigation it is shown that ** the law of probability of the occurrence 
of numbers is such that all mantissae of their logarithms are equally prob- 
able ; " in other words, that " every part of a table of anti-logarithms is 
entered with equal frequency." Hence a table is easily computed show- 
ing the relative frequency of the several digits in the first place of figures, 
in the second place, &c. 

Article V. — Tables of the Generating Functions and Ground- 
forms of the Binary Duodecimic, with some General BemarkHf 
and Tables of the Irreducible Syzygies of Certain Quantics. 
By J. J. Sylvester. 

This paper contains tables for the Binary Quantic of the 12th order, to a 
similar extent and in the same form as the tables for the 6^ 7^, 8«| O^^, 10^, 
which have previously appeared in the Journal. 

It also contains complete t^ibles of the degrees and orders of the syzygies 
connecting the groundforms of the Quintic, the Sextic, and a simultauei^us 
system of a Quadric and Cubic. 

In addition to certain observations on permanent as distinguished from 
transient ground -diflferentiants, it gives an apercu of a general method for 
dedut^ing from the generating function to any system of Binary Quanlics 
the complete system of types of the groundforms and the syzygunti of the 
various grades, by a uniform algebraical process which operates directly 
on the generating function regarded in the light of an ordinary algebraical 
fraction, without any regard to the particular form that may be assigned 
to its numerator and denominator by the introduction or suppression of a 
common factor. 

Article VI. — A Demonstration of the Impossibility of the 
Binary Octavic possessing any Groundform of deg -order 10.4. 
By J. J. Sylvester. 

In this article it is conclusively established that the covariant of order 
4 and degree 10 appertaining to the Binary Octavic found by Dr. von 
Gall, and which he has been unable to decompose, must notwithstanding be 
decomposable; inasmuch as it is proved that if any groundform whj»tev'»r 
to the Binary Octavic of such a deg -order existed, the number of linearly 
independent covariants of that deg-order would exceed 82, the number 
given bv ChvIov's Rule. This form then in Dr. von Gall's final enumera- 
tion being suppressed, his results are brought into exact accordance with 
the table given in the Journal, Vol. II, p. 283. 

Article VII. — On the Logic of Number. By C. S. Peirck. 

In thip paper the most fundamental properties of the elementary opera- 
tions with numbers are strictly deduced from a few primary proposiiioiii 
belonging to the more general field of the logic of relatives. The associa- 
tive, commutative, and distributive laws are proved, the proof in each 
case consisting *' in showing, 1st, that the proposition is true of the num- 
ber one, and 2nd, that if true of the number n it is true of the number 
1 -{- «, next larger than n." 

Article VIII. — On the Bemainder of Laplace*s Series. By 
Emory MgClintock. 

The remainder of fy after n -\- 1 terms, putting y =f{z -|- xpy) and 

D = --, IS — D** I (x(l>f + 2 — /- H)^rt.dt. 
dz w/ J/* 



Studies from th e BCological Labaratori/. Edited 
by Professor Martin. Associate Editor, Dr. W. K. Brooks. 
Contents of Vol. II, No. 2. (In press.) 

List of Medusse found at Beaufort, N C, during the Sunt' 
mers of 1880 and 1881. By W. K. Brooks. 

On the Origin of the so-called " Test-cells ^^ in the Ascidian 
Ovum. By J. Playfair McMurrioh. With one plate. 

A Contribution to the Study of the Bacterial Organisms coi>i- 
mnnly found upon Exposed Mucous Surfaces and in the Ali- 
mentary Canal of Healthy Persons. By Qeoroe M. Stbb.^- 
BERO. With three plates. 

A Fatal Form of Septicaemia in the Babbit, Produced by the 
Subcutaneous Injection of Human Saliva. By Gborob M. 
Sternberg. With one plate. 
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Experiments with Disinfectants, By George M. Sternberg. 

Observations on the Direct Influence of Variations of Ar- 
terial Pressure upon the Bate of Beat of the Mammalian Heart. 
By H. Newell Martin. With one plate. 

ITie Influence of Changes of Arterial Pressure upon the 
Pulse Bate in the Frog and the Terrapin. By Wm. H. 
Howell and Maotier Warfield. With one plate. 

Notes on the Development of Arbacia Punctulala. By B. P. 
Colton and H. Garman. With two plates. 

On the Structure and Significance of some Aberrant Forms 
of Lamellibranchiate Oills. By K. Mitsukuri. With one 
plate. 

Observations on the Early Developmental Stages of some 
Polychadous Annelids. By Edmund B. Wilson. With four 
plates. 



The Origin of the Eggs of Salpa. By W. K. Brooks. With 
one plate. 



American Journal of Philology. Edited by Pro- 
fessor Gildersleeve. Contents of No. 8. (In press.) 

The forthcoming number (No. 8) will complete the second 
volume. It contains articles by Professor Robinson Ellis on 
the Fragments of Sophokles^ by Professor C. L. Smith on 
VirgiVs Instructions for Crops, by Professor C. H. Toy on a 
in Semitic, by Professor Shepherd on the Position of the Bhc' 
matic to in English, by Professor McCordy on Assyriology, 
and by the Editor on tt/j/v in the Attic Orators] Notes by Mr. 
Thomas Davidson, Beviews, Beports, Becent Publications, and 
a full Index to the volume. 



ENGLISH UNIVERSITIES. 

Abstract of a recent Lecture before the Students of the Johns Hopkins University, by James Bryge, M.P., D.C.L., Regius 
Professor of Civil Law in the University of Oxford, England. 



England now has five universities ; formerly there were only two. 
Scotland has four, two having been united. Oxford and Cambridece have 
existed for many centuries as fully appointed universities. The university 
of London is not properly a university, but merely an examining body for 
granting degrees, and it does that kind of work thoroughly. The univer- 
Bity of Durham is new and not yet prominent. The now university at 
Manchester is the outgrowth of Owens College and was ori|2:inally endowed, 
like the Johns Hopkins, by a private founder, afterwards by subscriptions. 
It has become known chiefly oy its work in natural science but desires to 
cncour^lge humanistic studies equally. We anticipate a great future for 
it. None of the English or Scotch universities are denominational ; none 
have now (since 1871) religious tests, except that the established church 
in both England and Scotland hns possession of the theological faculties. 
English universities are self-governed, except London and Manchester, 
which are controlled respectively by a senate (named by the Crown) and 
by a board of trustees. The constitutions of Oxford and Cambridge are 
very complicated and are understood by nobody outside the universities 
and by few inside. Ancient usage, modern Acts of Parliament, and their 
own legislation have all gone to the making of them. These university 
governments have two modern assemblies, called in Oxford ** Convoca- 
tion " (made up of alumni having degrees) and *' Congregation " (made up 
of graduates resident in the university town). These latter appoint the 
University Council, and all university statutes must pass through the 
three bodies. 

In the matter of teaching, the Scotch universities are much like Ameri- 
can colleges. The methods are catechetical ; teaching is regarded as more 
important than examinations; prizes are in vogue and exercise great 
influence. In Scotland, prizes are usually awarded by vote of the stu- 
dents. Practically the system works better than would awards by the 
professors. Prizes generally go where thoy belong. The Scotch uni- 
versities are cheap, because the fees are low and the students live where 
thoy please. Their conspicuous and distinctive merit lies in the great 
stimulative power of their teaching. In England there is, with less of 
this stimulus, perhaps more of finished scholarship and greater oppor- 
tunities for an enjoyable social life. There are three sets of teachers in 
thrt English universities: (1) the professors, who have hitherto taken a 
part in the teaching more dignified than practically important, excopt in 
natural science, where they have had nearly all the work to do; (2) the 
tutors and lecturers, who bear the burden of prHctical work and give their 
instruction in connection with some college independent of the university 
proper; (8) private tutors, or •*coach«*s," from whom forty years ago 
came nearly all the instruction at English universities, but who are now 
much less active, because both university professors and college teachers 
bave become far more efficient than they were then In England, exami- 



nations have become the main thing, and practically control the teaching, 
although the true view of them would rather be that they should exist as 
a test of teaching. The examinations, though very old, had become 
purely formal in the last century : their present importance is compara- 
tively recent. In the Cambridge Triposes, students have heretofore (for 
a change is now being made) been arranged according to merit. At 
Oxford the arrangement has been into classes, according to merit, the 
successful men being arranged alphabetically in each class, so that it is 
not known, unless the examiners give private information, whore a man 
really stands in the class he has reached. Students are the more ambitious 
to rcHch as high a class as possible, because fellowships and success, in such 
a profession as schoolmastering, depend, to a considerable extent, upon 
such rank. 

The fellowships yield from $750 to $1,000 a year. Most of them are 
at Oxford awarded for proficiency in the same studies as are required 
at the examinations in the various schools of the university. There is 
hence difficulty in England in causing students to follow any lecture course 
or branches of liberal culture which do not count towards their examina- 
tions in the schools, or towards a fellowship. Among the practical uni- 
versity problems of the day are : (1 ) the reduction of expenses for students. 
The necessary cost at an English university is from $600 to $1,000 a year. 
(2) The creation of a more complete system of preparation for the leading 
professions. Something has been done towards the promotion of training 
for clergymen and for lawyers. Oxford and Camoridge have deficient 
facilities for medical training, because the towns are too small to support 
groat hospitals. Natural science is now everywhere encouraged. (8) 
Ampler provision is required for teaching in a great number of more 
recondite subjects, and encouragement should be given to men, who do 
not intend to pass through the whole university course, to come and attend 
lectures in these subjects. (4) Something should be done to enable the 
university to help original research, and to increase the number of residents 
who devote themselves to the pursuit of learning. At present large funds 
are wasted in what are called ** prize-fellowships." Unfortunately the 
land revenues of the colleges have suft'ered from the competition of Western 
America, and money is wanting: to carry out some of the most desirable 
improvements. Broadly considered, the advantages of English university 
education may be said to consist in the combination of college and univer- 
sity life. The Scotch universities afford efficient class teaching; the Ger- 
man universities give the fullest instruction by professional lectures; the 
Knglish universities excel in social advantages and in opportunities for 
forming valuable friendships. The excessive development of their exami- 
nation system has certainly injured their teaching ; but it has been improv- 
ing in compass as well as in earnestness, and seems likely to improve still 
further. 
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ACADEMIC STAFIT 



President. 



Dakiel C. Gilmak. 



81 Saratoga St 



A. B^ 7ale Oolleg«. 1853. and A. M., 1855; LL. D^ Hftrrard Vnir*nitj and 8t. John's Ool- 
Ug«, 1876; ProfMSor in TaU Coll«g«, 186S-73: President of the Uairersitj of Califor- 
nia. 1872-75. 



Basil L. Gilderslekyk. 



Professors. 

Greek. 



258 SL Paul SL 



A. B.. Priaoeton Colle«e. 1849. and A. IC., 185S; Ph. D., Unirersity of Oottinnn. 1853 ; 
LL. D.. Collefoof Witham and Marj, 1869; Professor of Greek in the Unlrersity of 
Virginia, 1856-76; Profeeeor of Latin in the Unlrersitj of Virsinia. 1861-66. 



H. Newell Martin. 



Biology. 



221 St. Paul St. 



M. B., UaiTorsitf of London. 187 1« and Dr. Be., 1872; A. B., UniTenltj of Cwnbridge, 1874, 
and A. M.. 1877; Fellov, an*! lata Leetnrer on Natural flislorr in Christ Cotlex^t 
Cambridge ; Fellow of Unirerait/ College, London; M . D , (Hon.) tfnirersitj of Oeorgia, 
1881. 

Gharlbs D. Morris. (Collegiate) Latin and Greek. 158 N, Howard SL 

A. B.. Littooln College. Osford, 1849, A. M.. and Fellow of Oriel College. Oxford. 1852 ; 
Profbssor in the UniYonity of New York. 1875-76. 

Ira Remssn. Chemistry. 218 SL Paul SL 

College of the Citj of New York ; M. D.. College of Fhysieians and Surgeons. N. Y., 1867 ; 
Ph. IX. UniTortitf of Oottiagen, 1^0; Professor of Chemistrr in Williams College. 
1872-76, and preriooslj Assistant in Cbemisirj in the Unirersity of Tiibingen. 

Henry A. Rowland. Physics. 14 Cathedral St, 

C. £•. Rensselaer Polrteehnte Institate, 1870 ; Atsietant Professor in the same. 1872-75 ; 
~ "" ki ~ 



Ph. D., Johns Hopkins Unlrersitj, 1880. 

J. J. Sylyester. Mathematics. 



ML Vernon Hotel. 



A. M., Universitr of Cambridge; F. R. 9., London and Edinborgh; Corresponding ilember. 
Institute of Franee ; Member, Aeademr of Seienees in Berlin. Oottinren, Naples, Milan, 
8t. Peterabnrg. eto. ; LL. D. Unirerait/ of Dublin. Unirersitr of Edinbnr^; O. C L.. 
Unirersity of Oxford ; Hooorarr Fellow of St. John's College, Cambridge ; late Professor 
ot Mathematics in the Rojal Hilitnry Aoademj, Woolwieh; Copley Medalist. Rojal 
Soeietj. LoBd«tt. 1880. 



James Brycb. 



Lecturers, 1881-82. 

Political Science. 



Fellow of Oriel College. Oxford; M. P.; U. C. L.; Regius Professor of CIril Law in Ihe 
Unireralty of Oxford. 

Arthur Cayley. Mathematics. 182 W, Madiwn SL 

A, Mn Unlrersitj of Cambridge; Fellow of Trinitj College. Cambridge; Ph. D., Unireraity 
•t Leyden ; F. R. S., London : D.Ch., Unlrersitj of Oxford ; LL. D.. Unirersitr of 
Dublin; Corresponding Member, Institate of Franoe; Sadleriaa FrofeaMr of Pore 
Matbematies in the Unlrersitj of Cambridge. 

Edward A. Freeman. History. 

D. C L.. Unlrersitj of Oxford. 1870 ; LL. D.. Unirenri^ of Cambridge. 1874* 

William W. Goodwin. Plato's Republic. 

Ph. D.; LL. D.; Eliot Professor of Oreo k Literature In Harrard Unirenffcj. 

G. Stanley Hall. Psychology. 132 W. Madimm 8L 

A. B., Williams College. 1867. and A. M., 1870; Ph D.. Harrard Unirersity. 1878; Leetnrer 
in Harrard and Williams Colleges. 

John Jay Knox. Bankiog. Washington^ D, C 

A, B, and A. M.. Hamilton College ; Comptroller of the Current, U. 8. Treasnrj Department. 

George S. Morris. History of Philosophy. WlW.MadieonSL 

A. B.. Dartmouth College. 1861 and A. M.. 1861 : Professor of Logie. Ethies, and the Historj 
of Philoeophj la the Unlrersitj of Miohigan. 

Simon Newcomb. Principled of Taxation. Washington^ D. C. 



B. B.. Harrard Unlrersitj. 185S; Ph. D., Unlrersitj of Lejden, 1875; LL. D.. ColvmSian 
Unirerait J. 1874. and Yale C<illege. 1875; Oorrespondlnn Member, Institute of t'lanoe; 
F. R. 8., London; Superintendent. U.S. Naotioai Almanao. 



Charles S. Peirce. 



Logic. 



21 Read SL 



A. B., Harrard Unirenitj. 1859. A. M.. and 8. B., 1863 ; of the U. S. Coast and Oeodetie 
Surrej. 

L60NCE Rabillon. French Literature. 69 Park Av. 

Baoh. is Lettree. Unlrersiti de Franee, 1832, and Lieeneii en Droit. 1836. 

Richard M. Venable. Constitutional Law. 87 Franklin SL 

Professor in the Law Department of the Unirersitj of Marjland. 



A8800IATSS. 



Herbert B. Adamb. 



History. 41 OitKedralSL 

A. B.. Amherat CoHege, 1872; Ph. D.. Unirersitj of Heidelberg. 1876; Leetnrer oi Hii- 
tor J at Smith College. 

Maurice Bloomfield. Sanskrit. 132 W. Madison St. 

A. M., Furman Unirersitj. 1877; Ph. D.. Johns Hopkins Unirersitj, 1879. 

Herman C. G. Brandt. G^erman. Z90 Druid Hill Av. 

A. B., Hamilton College. 1872. and A. M.. 1876; Assistant Professor of Modern UanxM 
in Hamilton College, 1874-76. 



William K. Brooks. 



Biology. 



181 N. Calvert St. 



A. B.. Witliami OPece. 1870; Fh. D.. Harrard Uairersitj. 1875; Direetor of the Cbaift- 
peake Zobtogieal Laboratorj. 



2 Huntingdon Av. 



William Hand Browne. Librarian. 

M. D.. Unirersitj of MarjUnd. 1850. 

Thomab Craig. Applied Mathematics. 107 N. CharletSL 

C. E. Lafajette College, 1875 ; Ph. O., Johns Hopkins Unirersitj. 1878. 

A. Marshall Elliott. Romance Languages. 142 N. CharUtSL 

A. B.. Harerford College, 1866, and A. M.. 1878; A. B., Harmrd Unirersitj. 1868. 

Charles S. Hastings. Physics. 8 Denmead SL 

Ph. B.. Yale College, 1870. and Ph. D.. 1873 ; Holder of the *• Tjadall SehoUrship ** in r>ri^ 
1875. 

Harmon N. Morse. Chemistry. 12 DennuadSL 

A. B., Amherat College, 1873 : Ph. D.. Unirenitj of Qottiafea, 1876; Instmecor in Cheniitrr 
at Amherst College, 1875-76. ^ -, -, , 

Austin Scott. History. 182 W. Madison SL 

A. B.. Yale College. 1860; A. M , Unirenitj of Miohigan, 1870: Fh. D.. Unireisit/ sf 
Leipsio. 1873; late Instructor in Historj at the Unirersitj of Midiigan. 

William T. Sedowick. Biology. 234 Idnden Av, 

Ph. B.. Yale College. 1877; Ph. D.. Johns Hopkins Unirersitj. 188L 

Henry Sewall. Biology. 62 W. Madison SL 

8. B., Weslejan Unirenitj. 1876 ; Ph. D.. Johns Hopkins Unirenitj, 1879. 

William E. Story. Mathematics. 87 N. Charles SL 

A. B.. Harrard Unirersitj, 1871 : Ph. D., Unirersitj of Leipeie. 1876; Tutor of Matheauti« 
in Harrard Unirersitj. 1876-76. 

Philip R. XJhler. Natural History. 218 W. Hoffman SL 

Librarian of the Peabodj Institute, and President of the Marjland Aoademj of Seieaem. 

Minton Warren. Latin. 89 ML Varwm PUce. 

A. B.. TnfU OoUege. 1870; Ph. D., Unirersitj of Stnisbarg; 1879. 

Henry Wood. English. \Z2 W. Maditon SL 

A. B.. Harerford GoUege. 1869; Ph. D., Unirenllj of Leipeie. 1879. 

e 

Instbuotors Am) Assistants. 

R. DoRSEY GoALE. Chemistry. 215 Madison Av. 

Ph. D.. Johns Hopkins Unirersitj. 1881. 

Richard T. Ely. Political Economy. 156 W. BiddU SL 

A. B.. Columbia College. 1876. and A M.. 1879 ; Fellow of Colombia CdUecn, 187«-79 ; Ph. D, 
Unlrersitj of Heidelberg. 1879. ^^ 

Fabian Franklin. Mathematics. 228 W. LantaU SL 

Ph. B.. ColumbUn Unirersitj. 1869; Fh. D., Johns Hopkins Unireniij. 1880. 

Philippe B. Marcou. French. 38 HamiUm SL 

A. B.. Harrard Unirenitj. 1876. and A. M.. 1879. 

Hugh Newell. Drawing. 

Instrnetor in Drairing in the MarjUnd Institute. 

Oeorge F. Nicolassen. Greek and Latin. 

A. B., Uairersitj of Virginia* 1879. and A. M. 1880. 

Benjamin E. Smith. Philosophy. 

A. B.. Amherst College, 1877, and A. M.. 1880; late Instnuler in Aaherei College. 

Edmund B. Wilson. Biology. 234 Linden Av. 

Fh. B.. Yale Collide. 1878; Ph. D.. Johns Hopkins Unirenitj. 1881. 

Charles L. Woodworth, Jr. Elocution. 180 Linden At. 

Amhent College; Boeton Unirenitj Sohool of Oratory. 1876. 



Maryland Institute. 

eOO W. Lombard SL 

54 MeCuUoh SL 



aENERA-IL. ST A.TEME ISTTS. 



Instruction is provided for both University and Collegiate stu- 
dents. Courses may always be expected in the following subjects: 



Mathematics, 

Physics, 

Chemistry, 

Biology, 

Logic, 

Philosophy, 

History, 

Political Economy, 



Comparative Philology, 

Sanskrit, 

Greek, 

Latin, 

Romance Languages, 

Teutonic Languages, 

English. 



The charge for tuition is eighty dollars per year. Tbere is an 
additional fee for material, etc., in the Laboratories Board snd 
lodging in private houses near the University may be obtained it 
five or six dollars, and upwards, per week. 

The Register will be issued near Che end of the academic year, 
and will give full information as to the plans and work of the Uni* 
versity. Announcements of proposed lectures, courses of instnc- 
tion, etc., appear in the University Circulars, and are separatelj 
issued from time to time. 

The Calendar for ihe year 1881^2 is given on page 171. 
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'he Johns Hopkins University Circulars are printed by Messrs. JOHN MURPHY db CO , 182 West Baltimore Street, BM' 
!, from whom copies may be obtained. They may also be procured, as soon as published, from Messrs. OU8HIN0S * 
B y. No. 262 West Baltimore Street, Baltimore. Price 6 cents each. 
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MEETINGS OF SOCIETIES. 



Seleniifle* First Wednesday of each month, 
mt 8 P. M. Next meeting, April 6, 
S. H. Freeman, Secretary. 

miMogical. First Friday of each month, 
mi 12 M. Next meeting, April 7. 
M. Warren, Secretary. 



Meiaphyaiealm Second Tuesday of each 
month, at 8 P. M. Next meeting, April 11. 
B. I. Gilman, Secretary. 

HisUMTiealandroliUical Science, Third 
Friday of each month, at 8 P. M. Next meet- 
ing, April 21. 

H. B. Adams, Secretary. 



MaihemaiicdL Third Wednesday of each 
month, at 8 P. M. Next meeting, April 19. 
O. H. Mitchell, Secretory. 

NaturaMiat^ FMd Clubm Excursions each 
Saturday during the Spring and Autumn. Regu- 
lar meetings for the reading and discussion of 
papers once a month. 

H. F. Reid, SecreUry. 
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LIST OF OFFICERS AND STUDENTS, 1881-82. 



Trustees. 

Prksidext. Treasurer* Secretart. 

GxoROB W. DoBBiir, Francis White, Lewis N. Hofkiits, 



42 St. Paul St. 



287 St. Paul St. 



George William Brown, 

89 W. Chase St. 
Joseph P. Elliott, 

187 St. Paul St. 

John W. Garrett, 

77 W. Monument St. 



188 St. Paul St. 

Francis T. Kino, 

76 Cathedral St. 

J. Hall Pleasants, 

66 Mt. Vernon Place. 

Alan P. Smith, 

45 Franklin St. 



Charles J. M. Gwinn, 
85 Mt. Vernon Place. 



G. HoRTON Stewart, 

167 Dolphin St. 

James Carey Thomas, 

817 Madison At. 



President. 
Daniel C. Gilman. 81 Saratoga St. 

A. B., 7ale Gpllege, 1858. sod A M., 1855; LL. D., Hftrrard UniTsraitj aad St. John's Col- 
l«ff«f 1876; Profenor ia Yale Oolleg«, 186^73; PrMideat of th« Uoirersitj of Califor- 
aia. 1872-75. 

Professors. 

Basil L. Gildersleeye. Greek. 253 Si. Paul St, 

A. B^ PrioMton Coll«gt, 18tf. and A. M.. 1832; Ph. D.. UniTerriiy of GoUfngeo. 1853; 
LL. O.. CoUegowf William and Marj, 1809; Profomor of Oroek in the UniYenlty of 
Yirginia, 1836-75; Profeeeor of Latin in the Unirtnit/ af Virginia, 1861-66. 

H. Newell Martin. Biology. 221 St Paul St. 

M. B., Uniroreitj of London, 1871* and Dr. So., 1872; A. B^ UntTereitj of Cambridge, 1874; 
* and A. M., 1877: Fellow, an<i lata Leetarer on Netnral History in Christ College, 

Cambridge ; Fellow of Unirenitj College, London; M. D., (Hon.) Unireraiij of Georgia, 
1881. 

Charles D. Morris. (Collegiate) Latin and Greek. 158 N, Howard SL 

A. a. Lineoln College. Osford, 1849, A. M., and Fellow ef Oriel GoUege, Oxford, 1852; 
Profeasor in the UniTersitj of New York, 1875-76. 

Ira Bemsen. Chemistry. 218 St. Paul St. 

College of the Cltj of New York ; M. O., College of Physieiaas and Snrgeonf, N. Y., 1867 ; 
Fb- D., Unirersitj of Oottingen, 1870; Profeaaor of Chenistrj in Williams College, 
1872-76, and preilonsl/ Anistant ia Chemistry ia the Unirenitj of Tubingen. 

Henry A. Rowland. Physics. 14 Cathedral St, 

C. £^ Rensselaer Peljrteehnie Institnte, 1870; AaataUal Professor in the same, 1872*75; 

Fh. D., Johns Hopkins Unirersiqr, 1880. 

J. J, Sylyester. Mathematics. Mt. Vernon Hotel. 

A. M., Unirersity of Cambridge; F. R. 8.. London and Edinburgh; Corresponding Member, 
lastitnte of Franee ; Member, Aeademj of Seienoes in Berlin. Gottiogen, Naples. Milan, 
St. Petersburg, ete.; LL. D-, Uoirersitj of Dublin, Unirersitj of Edlnbargh; D. C L., 
Unirersitj of Osford ; Honorarj Fellow of St. John's College, Cambridge ; late Profeeeor 
of Mathemaiios in the Rojal Mihtarj Aeademj, Woolwieh; Ooplej Medalist, Rojal 
Soeietj, Loadon, 1880. 

Lecturers, 1881-82. 

James Bryce. Political Science. 

FeUow of Oriel College, Oxford; M. P.; D. G. L.; Regius Profeawir of Ciril Law ia the 
Unirersitj of Oxford. 

Arthur Cay ley. Mathematics. 182 W. Madieon St. 

A. M.. Uairersitj of Cambridge; Fellow of Triniij College. Cambridge; Fh. D., Unirersitj 
of Lejden; F. R. 8., London; D. a L., Unirersitj of Oxford; LL. D.. Unirersitj of 
Dnblin; Corrasponding Member, Institute of Fraaee; Sadleriaa Professor of Pare 
MathenuUles ia the Unirersitj of Cambridge. 

Edward A. Freeman. History. 

D. a L., Unirersitj of Oxibrd, 1870 ; LL. D., Unirersitj of Cambridge, 1874. 

William W. Goodwin. Plato's Republic. 

Ph. D.; LL. D. ; Eliot Professor of Greek Literature ia Harrard Uairersitj. 

G. Stanley Hall. Psychology. 182 W. Madlaon St. 

A. B., Williams College. 1867, and A. M., 1870; Ph D., Harrard Unirersi^, 1878; Lecturer 
in Harrard aad Williams Colleges. 

John Jay Knox. Banking. Washington, D. C. 

A B. aad A M., Hamilloa College ; Comptroller of the Currea^, U. S. Treasur j Departmeal. 

George S. Morris. History of Philosophy. 182 W. Madison St. 

A. B., Dartmouth College, 1861, aad A M. 1864 ; Professor of Logie, Ethles, and the Uistorj 
ef Philoeopbj ia Uit Uairersitj ef Miehigaa. 



Simon Newcomb. Principles of Taxation. Washington^ D. C 

B. B., Harrard Uairerritj, 18S8; Ph. D.. Unirersitj of Lejdoa, 1875; VL. O., Oolumbisft 
Unirenitj. 1874, and Yale College, 1875 ; Corresponding Member, laatitute of Fraaoi; 
F. R. a, Londoa; Superiateadeat, U-S. Nautieal aimanae. 

Charles S. Peirce. 



Logic. 



21 Read St 



A. B., Harrard Uairtrailj, 1886, A. M., aad 8. B., 1863 ; «f the U. 8. Coast aad Geedelii 
Surrej. 

LioNCE Rabillon. French Literature. 69 Park At. 

Baeh. ia Lettree, UatrersiU de Fraaee, 183S, and Lieendi ea Dnrfk, 1896. 

Richard M. Tenable. Constitutional Law. ST Franklin SL 

Professor in the Law Departmeat of the Unirersitj ef Marjlaad. 

Absooiatss. 

Herbert B. Adams. History. 41 Cathedral St 

A B., Amherst College, 1872; Ph. D., Uairenitj «f Heidelberg, 1876; Leetarer ea HiS' 
torj at Smith College. 

Maurice Bloomfield. Sanskrit. Ifi2 W. Madison St 

A. M., Furmaa UniVeraitj, 1877; Ph. O., Johns Hopkias Uairortltj, 1879. 

Herman C. G. Brandt. German. 890 Druid Hill At, 

A. B., HamiltoB College, 187>. aad A. M., 1875; Asalstaat Profeeeor of Medera TaegngM 

ia HamilUa College, 1874-76. 

William K. Brooks. Biology. 181 N. CalveH St 

A.B.. WillUmt College. 1870; Ph. O., Harrard Unirersitj, 1875; Diraoior of the ChMa- 
peake Zoologieal Laboratorj. 

William Hand Browne. Librarian. 2 Huntingdon Av, 

M. D., Uairersitj of Marjlaad. 1850. 

Thomas Craig. Applied Mathematics. 107 N. Charles St 

C. £., LafajeUe College, 1875; Ph. D., Johas Hopkias Uairersitj, 1878. 

A. Marshall Elliott. Romance Languages. 142 N. Charles 8t 

A. B., Harerford College, 1866^ aad A. M., 1878; A. B., Harrard UairarsUj. 18BB. 

Charles S. Hastings. Physics. 8 Dennuad St 

Ph. B., Yale Collage, 187t^ aad Ph. D., 1873; Holder of the "TjadaU Seholarahip ** la 1 



1875. 

Harmon N. Morse. Chemistry. ' l2I>enmeadSt 

A. B^ Amherst College, 1873 ; Ph. D., Uairersitj of aSttlagaa, 1875; laatraeiar ia i 



at Amherst College, 1875-76. 

Austin Scott. History. 182 W. Madison St 

A. B., Tale College, 1800; A. M., Uaireraitj of Miehigaa, 1870; Fh. D., Uairersitj «f 
Leipeie, 1873; lau lastraetor ia Hlotorj at the UairersUj of Miehigaa. 

William T. Sedgwick. Biology. 2Bi Linden Av. 

Ph. B., Yale College, 1877; Ph. D., Johas Hcpkias Uairenity, 188L 

Henry Sewall. Biology. 62 W. Madison St 

S. B., Weslejaa Uairersitj, 1876; Ph. D^ Johas Hopkias UaiTOfsity, 1879. 

William E. Story. Mathematics. HI N. C^arlssSt. 

A B., Harrard Uairersitj, 1871 ; Ph. D., Uairertitj of Lelpste^ 1875; Tatar of Matkoatia 
at Harrard Uairersitj, 1875-76. 

Philip R. Uhler. Natural History. 218 W. Hoffman St 

Librarian of the Peabodj lastitute, aad President of the Marjlaad Aeademj of SsJeasw. 

Minton Warren. Latin. 89 ML Vernon Fisu. 

A B., Tnfts CoUege, 1870; Ph. D., Unirersitj of Slrasabarg, 1879. 

Henry Wood. English. 132 W. Madison SL 

A. B., Harerford College, 1869; Ph. D., Uuirersity of Leipeie, 1879. 



InSTBCOTOES AND ASSISTANTS. 



215 Madison A% 



R. Dors BY Co ale. Chemistry. 

Ph. D., Johns Hopkins Uairersitj, 1881. 

Richard T. Ely. Political Economy. l^W. BiddleSt 

A, B., Colombia College, 1876, aad A M, 1879 ; Fellow of OolamMa CoUica, 1876-79 ; Fh. H. 
Unirersitj of Heidelberg, 1879. 

Fabian Franklin. Mathematics. 228 W. LanvaUSL 

Ph. B.. Colnmbiaa Uairersitj, 1869 ; Ph. D., Johas Hopkias Uairersitj, ISPIO. 

Philippe B. Marcou. French. SZHamiUonSt 

A B., Harrard Uairenitj, 1876»'and A. M., 1879. 

Hugh Newell. Drawing. Mcaryland InstUuit' 

Instrnetor ia Drawiag la the Marjlaad InsUtnta. 

George F. Nicolassrn. Greek and Latin. 600 W. Lombard St 

A. B., Uuiretsitj of Virgiaia, 1879, and A M.. 1880. 
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yjAMiN B. Smith. Philosophy. 54 MeCulloh 81. 

A. B, Amhcrtt Gon•s^ 1877, Md A. M., I8»; l&u Inalraokor ia Amhent Oollegt. 

HUKD B. Wilson. Biology. 284 Linden Av. 

Fh. B., Tale CoU«g«, 1878: Fh. D.. Johaa Hopkiai Unlrenii7. 1881. 

ARLK8 L. Wooi> WORTH, Jr. ElocutioD. 180 LUuUn Av. 

Aakwrtt OsUage; Boftoa UBirtnily Sehool of Oratory, 1876. 

Fellows bt Oourtbst. 

XLIAM H. Carfintrr, Utica, N. Y. 142 N. Charles St 

Ph. D^ UaiTonit/ of Froibarg, 1881. Seandmavimm Lamfmagtt. 

WARD M. Hartwkll. Littleton, Biass. 182 W. Madison St. 

A. R, Amhent UoUese, 187S, and A. M., 1876; Fh. D., Johaa Bopkiae Uaircnitr. 1881. 
Hioiofy. 

T8URU KuHARA. Tsuyama, Japan. 284 Linden Av. 

8. B^ Ualrerait/ of Tokio, Japaa, 1877 ; Fh. D., Jehai Hopkins UalTenlty. 1881. CktmiHrp. 

BBRT W. Prentiss. New Brunswick, N. J. 129 Denmead Si. 

8. B , Rntffere CeUef e, 1878, aad 8. M., 1881. jroUUmafie*. 

iKRT A. Short. New York City. 20 Cathedral Si. 

A. B., Colambia OoUofe. 1880 ; Fello v of OolambU CoUega. Grmk. 

OS Christixb Ladd, a graduate of Yassar College, whose mathematical attainments 
been recommended bj the Facultj as worthy of the holder of a Fellowship in Mathe- 

ics, has been iuTitod bj the Trustees to continue her studies here, and the usual 

end of a Fellowship has been voted to her. 

FiLLOWS. 
[LLIAM J. Alrxandrr. Hamilton, Ont 166 W. Biddle Si. 

A. R., UniTenltj of Loadoa, 1876. Ormk, 

MRS W. Bright. Lock Haven. Pa. 83 Garden Si. 

A. B., LafkyetU College, 1877, aad A. M. 1880. Xkmiunie Lmmfmagm. 

•WARD S. BuRORSS. Silver Creek, N. Y. 180 Linden Av, 

A. B., HaalltoB OoUeffe, 1879. flfredb. 

ILLIAM J. CoMSTOCK. Toledo, O. 128 W. Madison Si. 

Fh. R., Talo College, 1879. Chamitlnf. 

ILLIAM C. Day. Baltimore. 207 Madison Av, 

A. B^ Johas Hopkias Ualrersi^, 1880. CAemMfry. 

CKRT H. Donaldson. New York City. 128 W. MadisonSt, 

A. a, Yale GoUege, 1879. Biologg. 

ILLIAM P. DuRFER. Berkeley, Cal. 19 MeCulloh Si. 

A. Rn Unirersit/ of Miehlgaa, 1878. Malhtwtatiet. 

lOWQ* S. Ely. Fredonia, N. Y. 288 Madison Av. 

A. Bn Aiahorat College, 1878. MathtmoHet. 

RKCSR H. Freeman. Mumford, N. Y. 270 W. Fayette Si, 

A. B., UaiTerrity of Roohester, 1875, aad A. M., 1878. Php$io$. 

:VJAMIN I. GiLMAN. Now York City. 142 N. Charles Si. 

A. B., WUliani CoUege, 1873, aad A. M., 1880. Ugie. 

Franklin Jameson. Amherst, Mass. 64 MeCulloh St 

A. B., Amheret College, 1879. Bittorg. 

Hbrschel Koyl. Cobourg, Ont 125 Park Av, 

A. R, Vietoria UaiTsrsit/, Oatario, 1877. PAyciet. 

CAR H. Mitchell. MarietU, O. 140 Cathedral St 

A. B., Marietto College, 1878, aad A. M., 1878. M m t h m ma He§ . 

ERNARD F. O'Connor. Paris, France. 52 W. Madison St 

Badi. Is LetSree, Uaireniti de Fraaee, 1874. Bommttct Xaw f a y e t . 

BNRY L. OsBORV. Madison, N. J. 898 W, Lombard Si. 

A. B., Weeleyaa Uairertitj, 1878. BioUgy. 

IA8S Palmrr. Baltimore. 96 W. Tovonsend Si. 

A. B., Johas Hopkias UalTersilj, 1879. CkemUtry. 

IRBERT M. Perry. New Ipswich, N. H. 268 N. Hoioard St 

A. a, Harrard Ualrersllj, 188a MaOemaiiea. 

>WARD H. Sfieker. Baltimore. 128 N. Paea St 

A. R, Johas Hopkias Uaiversltr, 1879. Grmk, 

INRY N. Stokes. Moorestown, N. J. 24 MeCulloh Si, 

8. R, HaTorford College, 1878. JNolo^. 

0RRI8OK I. Swift. Ashtabula, O. 218 Linden Av. 

A. B., WilllaM College, 1879. Pkitotapkp. 

(KJAMiN W. Wells. Boston, Mass. 48 Cathedral St 

A. B^ Barravd Uaif errilj. 1877. aad Fh. D., 18801 MmgUtk. {,ami§m$i, OuUbtr, 1881.) 



117 N. Charles Si. 
164 W. Madison St 



Gbaduats Students. 

William H. Adkins. Easton. 

A. R., Jobofl Hopkias UalTsrsit/, 1882. Uutorg. 

Thomas Atkinson. Baltimore. 

R. Litt, Ualrersltj of Ylrglaia, 1880, aad A. M., 1881. Latin. 

Edward Barnes. Northboro, Mass. 28 McCuUoh St 

8. R., Woreeeter Free lastltate, 1879. Maihtmatie*. 

Thomas M. Bbadenkoff. Baltimore. 14 S. Chester Si, 

A. R., Johas Hopkias Uaiversitj, 1880. 8€uuknt, 

Charles J. Bell. Boston, Mass. 48 Cathedral St. 

Uairertitj of Muaioh. C^mni$tnf. 

Edward W. Bemis. Springfield, Mass. 156 W. Middle St 

A. R, Amherst College, 1880. Butory, 

John C. Bland. Philadelphia. Philadelphia. 

C. E., Member Am. 8. a E. MathemaHct. 

DeWitt B. Brace. Lockport, N. Y. 28 MeCulloh St 

A. B , Bostoa Ualrersit/, 1881. PhgrneB amd Mattumatim. 

J. H. Branham. Baltimore. 80 N. Calvert Si, 

U. D., College of Fhjsleiaas aad Svrgeoas, (Bait.) 1879. Biolof y. 

Philip H. Broun. Middleburg, Ya. 119 W. Madis<m Si. 

UoirersitjofYirgiaia, 1878. demitfry. 

BuEL P. Colton. Princeton, 111. 251 W. Fayette St 

A. B., Amherst OoUtge, 1874. BMo^. 

, Herbert W. Conn. Fitchburg, Mass. 28 MeCulloh St 

A. &, Bostoa Ualrersity, 1881. Bidogp tmd Chamiatry, 

Ellery W. Dayis. Oconomowoc, Wis. 156 W. Biddle St 

8. R, UaiTtrsitj of Wissoasia, 1879. Mathimu»tiea, 

Dayid T. Day. Baltimore. 207 Madison Av, 

A. R., Johas Bopklas UaiTsrsity, 1881. CkmUairy. 

Frank Donaldson. Baltimore. 108 Piark Av. 

A. B., Harraxd UalTsrsiU, 1879. Biologp. 

James R. Duoqan. Macon, Ga. 867 Eutaw Place. 

A. R, Mereer Uairersltj. 1877, aad A. M., 1880; M. D., Jeffirsoa Medieal CoUege, 1879. 
CKmmiatry «m4 BioU>g}f. 

Herman L. EitELiNO. Catonsville. 150 N. Eutaw St 

, A. B., Johns Hopkias UairtrsitT', 1881 HiuUtry amd Oirmmm. 

William S. Fleming. Wetumpka, Ala. 268 N, Howard Si» 

A. B., Dsridsoa College, 1878. Ortdt and Laitm. 

Harry E. Gale. Baltimore. 224 W. Hoffman Si. 

i A. R.. Marylaad AfrleaUoral College, 1881. Bioion ««d Chtmittry. 

• Arthur H. Giles. Manlius, N. Y. 214 W. Biddle Si. 

A R., Sjraeose Uairersitj, 1878. GrtA amd Laiia. 

Henry B. Goodnow. Brooklyn, N. Y. 209 N. Howard St. 

A. R., Amherst College^ 1878. Ph^nm. 

Bloiv R. L. Gould. Oshawa, Ont. 125 Park Av. 

A. R, Yiotoria Ualrerslty, 1881. Hulory and PoUti«ai SoiunM, 

James G. Hamner. Parkersburg, W.Ya. 185 iS^^ Paul St 

I A. R.. MarietU College, 1881. OrmkarndLaHa. 

• Otto F. T. Hanser. Baltimore. 62 N. Fremont Si. 

Coneordia CoUege, 1878. Ormk amd Latim. 

Graeme Harrison. Baltimore. 90 Read St 

A. R., Friaoetoa College^ 1881. Rosmmmc LangmofM, 

Arthitr S. Hathaway. Decatur, Mich. 205 N. Howard St 

R R, CoraeU Uairersitj, 1879. Mathtmtaliea. 

Erasmus Haworth. Boston Mills, Kan. 54 MeCulloh St 

8. B., Kaasas SUte Uaiverslty, 1881. Chtmitry amd PAynos. 

B. Lewis Hobson. Lexington, Mo. 28 MeCSdloh Si, 

A. B., Central Uairersitj, (1^.,) 1877, aad A. M., 1880. Qrmh mad SamtkHt. 

i Andrew Holstad. Decorah, lo. 172 W. Biddle Si, 

A. B., Norwegiaa.Lather CoUege, 188L Ormk and Lalkt. 

William H. Howell. Baltimore. 488 N. Mount Si. 

A. B., Johas Hopkias UaiTsrsikjr, 1881. Biologg. 

^ Edward Inolb. Baltimore. 858 Linden Av. 

A. R., Johas Hopkins Uairersitj, 1888. Qrmk, ttc 

Haks C. G. Jaqemann. Naumburg, (Germany. 255 N. Euiaw St. 

Nanmhnrg Ojmaasiam, 1878. Jfodera Lamgrnagoa. 

^' Oakley A. Johnson. Hackettstown, N. J. 8 MeCulloh St 

8. R., Rutgers GelUge, 1881. matorg aad PaliHeat 
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Edward H. Kkissr. Allentown, Pa. 28 MeCulloh St 

8. B^ Bwarthmore Colleg*. 1860, and 8. M , 1881. Chamiatry and Pkytiet. 

F&KDXBic S. LxE. Canton, N. Y. 92 Saratoga St, 

▲. B., St. lAWNDM Uairenik/, (N. Y.) 1878» and ▲. M., 1881. BioVugy, 

William J. Loudon. TorontOi Ont. 19 MeCulloh St. 

A B , Unirenitj of Toronto, 1880. Pkyrict. 

Charles T. MacClhttock. Millenburg, Ej. 867 Euiaw Place, 

A B., Keatncky Woilejaa Collogo, 1881. Loyie amd rhiloaopky. 

William D. MacClintock. Millersburg, Ky. 867 EtUaw PUue, 

A. B., Kentookj Wetle/aa CoUego, 1S78, utf A. M., 1881. MmgUak. 

BoBERT W. Mahon. Bethlehem, Pa. 186 N, Exeter St, 

C. E., Lohifh Unirenlt/, 1876. ChtmUtry, 

Thomas W. Mills. Montreal, Canada. 160 N, Eutaw St. 

A. M., Unirertity ofToronto} M. D., MeOill Unirenitj; M. B. C. P. (Ens.) BioUtn, 

William N. Mumper. DilUburg, Pa. 258 N, Caroline St, 

a. B., Diokinton CoUogo, 1879. Pkytiet tmd CkemiMtry. 

KxATiNO S. Nelson. Albemarle Co., Ya. 267 N. Eutaw St. 

A. B., St. John** CoUh«> 1874; A. M., UniTtnity of YirginU, 1878. 0rMJb. 

Chalmers 0. Norwood. Fort Valley, Oa. 

A. B., DnTidaon GoUego, 1878. MatMamatiea. 

William A. No yes. Grinnell, lo. 

A. B., low* CoUcgo, 1879. ClUmMlry and Pkytiet, 

Clapham Pennington. Baltimore. 

M. D., UniTerritj of MnxyUnd, 1882. ChamuUy. 

Charles A. Perkins. Ware, Mass. 

A.B.,WmUunaCoUego,1879. Phy»ie$. 

Walter B. Platt. Baltimore. 

Ph. B., Ynlo CoUego, 1874; M. D.. Unrrnrd Unirtrdtj, 1879; M. B. C 8. (Eng.) Biology. 

Burr J. Ramaoe. Newberry, 8. C. 217 N. Howard St. 

A. Bn Neirberry CoUtgo, 1880. Binary and PolUieal Se it m et. 

Earrt F. Reid. Baltimore. 75 ML Vernon Place. 

A. B., John* Hopkiu UniTonity, 1880. Pkytiea amd MathmuUie*. 

Samuel Sale. Baltimore. 86 N. Strieker St. 

Ph. D., Unirtnity of Boidelborg, 1878. Sanakrit. 

Albert Shaw. Orinnell, lo. 

A. &, Iowa Gollogo, 1879. BMary and Poliitoal Seimoi, 

John Sieber. Baltimore. 

A. B., Oormaa Wallaen Gollogt, Ohio. 1881. Qrik and Latm. 

William C. Thater. New York City. 

A. B., Oolnmbia Gollogt, 1876. Xoltn and SamBktU. 

Andrew A. Veblen. Northfield, Minn. 129 S. Patterson Park Av. 

A. B., Carloton CoUfgt, (lUan.,) 1877, and A. M.» I88O1 Mathawuuiet. 

TflOBSTEiN B. Yeblen. Northfleld, Minn. 218 Linden Av. 

A. 1L, Carleton CoUege, (Minn.,) 1880. Pkiiotapky cutd PotUioal Seimee. 

Hactier Warfield. Baltimore. 

A. B., Johni Hopkins Unironity, 1881. Biology, 

HxNRT C. Warren. Boston, Mass. 

A. B., Harrard Unirenity. 1879. Samtkrii. 

Lewis W. Wilhelm. Baltimore. 



268 N. Howard St. 

209 W. Biddle St. 
86 W. Eager St. 

28 MeCulloh St, 

74 Cathedral St. 



209 W, BiddU SL 

178 S, Wolfe St. 

182 W. Madison SL 



I 



112 SL Paul SL 
182 W. Madison SL 



64 Pennsylvania Ave. 



A. B., Johni Ba«>klnfl UniTonity, 1880. Hi$lory amd PolUieal Seimoa. 

Members of the Historical Seminary. 

In addition to ten elsewhere enrolled. 



Henry J. Bowdoin. Baltimore. 

A. B., Johns Hopkins Unironlty, 188L 

Daniel L. Brinton. Baltimore. 

Tritnds* High School. 

Edoar ChK>DMAN. Baltimore. 

A. B., Johns Hopkins Unirtrsitj, 1880. 

John Johnson. Owings Mills. 

A. B., Johns Hopkins UniTonity, 1881 . 

Stewart B. Linthicum. Baltimore. 

A. B., Johns Uopldns University, 1880. 

John H. Lowe. , Baltimore. 

A. B^ JoMis Hopkins UaiTsrsltj, 1880. 

Daniel M. Murray. Baltimore. 



180 N. Charles St 

45 Forrest Place. 

41} Pennsylvania Av, 

Owings Mills. 

181 W. Lanvale SL i 

887 Madison Av. 

108 Cathedral SL 



Members of the Chesapeake Zoological Lahoraiory. 

Sbssion of 1881. 
In tddition to two elsewhere enrolled. 
James E. Armstrong. Champaign, 111. 

8. B., Illinois ladnstrial UniTtnitj, 1881, and AsslstanI U Natnral Hlsloty. 

J, Playfair MoMurbich. Toronto, Ont. 

Assistant in Biologj, UniTsrsitj of Toronto. 

William L. Norris. Arlington, III. 

Henry J. Rice. Orchard Lake, Mich. 

8. B., QomoU UniToraitj, 1876, and 8. M., 1880 ; Follow of Johns HopUas UniTeraltj. 1878- 
78; ProiMSor of Natural Sdonoo, Miohigan MUiUry 

Fernando Sanford. Mount Morris, III. 

Proffltsor of Natnral SaienM, Monnt Morris Oallogo. 



MATRIOULATB& 



Albert C. Appleoarth.* 

Baltiinoro City CoUego. 

William S. Bayley. 

Baltimort City Collogo, 1879. 

T. Alexis Berry. 

Dr. R. Atkinson** SohooL 

John P. Campbell.* 

Androw Small Aoadoatj. 

Walter B. Canfield. 

Mr. O. O. Caroy's School. 

Oeoroe O. Carey, Jr. 

Mr. O. O. Carey's Sohool. 

William E. Cromwell. 

Mr. H. W. Ln«kott» Inatrastor. 

Charles W. R. Crum. 

Fraaklin and Manhall CoUsgo. 

Henry Duffy. 

BaltinM>rt City CoUog*. 

Maurice Pels. 

Mr. E. Oohon, Instmolsir. 

Charles Prick.* 

Baltimort City Collsgt. 

Harry Friedenwald. 

Baltimoro Oty CoUoga. 

Louis Oarthe. 

Baltimoro City Collogo, 1880. 

D. Sterrett Oittinos. 

Mr. H. W, Lnekott, Instmolor. 

John Olenn, Jr. 

Mr. O. O. Caroy's SohooL 

William L. Glenn. 

Mr. Ck O. Caroy's SohooL 

Basil B. Gordon. 

Mr. H. W. Lnokott, Instraetor. 

William J. Guard. 

Frionds* Aoademy. 

John Hinkley. 

Mr. O. O. Caroy's Sohool. 

LiNDLEY M. HuOGINS.* 
Frionds* High Sehool. 

£. F. Eeerl. 

Mr. W. S. Marstoa, Instmotor. 

George T. Kemp. 

Baltimoro City CollogOb 

Richard F. Kimball. 

Mr. C. p. Orady's SohooL 

Gust AY A. Liebio, Jr. 

Mr. £. Doiehmaaa, Instmotor. 

Rudolph A. Liebio. 

Mr. E. Dolohmann, Instmotor. 

Gk>NZALES LODOE. 

Baltimoro City Collego, 1881. 

John D. Lord, Jr. 

Mr. M. A. NowoU, Instmotor. 



Baltimore. 

Baltimore. 

Baltimore. 

Dameetown. 

Baltimore. 

Baltimore. 

Baltimore Co. 

Jefferson. 

Baltimore. 

Philadelphia. 

Baltimore. 

Baltimore. 

Baltimore, 
Baltimore. 
Baltimore. 

Baltimore. 

Baltimore. 

Baltimore. 

Baltimore. 

Baltimore.' 

Baltimore. 

Baltimore. 

Baltimore. 

Baltimore. 

Baltimore. 

Baltimore. 

Baltimore. 



682 W. Fayette SL 

641 W. Lombard St. 

247 Bolton St. 

852 N. Eutaw SL 

48 Cathedral SL 

2MN. Euiaw SL 

94 W.LtnnbardSL 

67 N, Liberty St. 

82 Townse9tdSt 

20 Pearl SL 

400 Park At. 

88 N, Eutaw St 

9S HtUSL 

Ub N. Charles SL 

848 N. Eutaw St 

168 if. Charles St 

27 FrankUnSt 

150 Park Af. 

287 N, Charles SL 

SL PtnUSL exteiML 

Lafayette it. 

55 N, Greens St 

87 Park As, 



807 SLPaulSt 



807 SL PndSL 



210 N. GUnsotSL 
205 N, OarroUimA»> 
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0. W. EtfIL MiLLftR. 

BaUiaort Cllj OoUh*. KM. 

Edoar G. Millsb, Jr. 
William R. Orihwrff.* 

BUtlmora CIU CoUegt. 1881. 

Jam 18 Page. 

Bftltfmort City QoUagt. 

Albsrt O. Palmbr. 

FriMd** Hi(h8«hool. 

GxoBOB D. Penkimak.* 

Bftltimor* City Coll«g«. 

William H. Pbrkins. 

Mr. W. 8. Manton'f Sdiool. 

BoBXRT M. Reese. 

FHtads' Hich 8«heol. 

li. Batard Robihsov.* 

BaltlMON City CoUtgt. 

Prancis Rotch.* 

Mr. W: 8. MarMoat 8«hMl: 

Lewis T. Steyens. 

Baltimore City OoUh«* 

GxoROX C. Stokes, Jr. 

Dc J. & M. M«rill«t» laikrulor. 

William B. Strattok.* Baltimore. 

Baltiaor* Oty CoUtg*: 

Herbert T. Tiffany. 

Mr. 8. E. Tontr, iM ir atto g. 

HxKRT W. Williams. 

Mr. W. 8. MantoB'f 8eho»L 

HXBRT V. WiLSOlC. 

Balilmor* City OoIIh** 

William J. Witzbitbacher.* Hagersiown. 

llfMhlagtoa OoQBty Hifh 8«liooL 



Baltimore. 
Baltimore. 
Baltimore. 
Baltimore. 
Baltimore. 

Howard Co. 

Baltimore. 

Baltimore. 

Baltimore. 

Ilchester. 

Baltimore. 

Gk>yan8town. 



Baltimore. 



Baltimore. 



Baltimore. 



806 S, Sharp Si. 



279 \F. Baltimore SL 



18 Lorman St 



81 W. John St. 



172 MeCuUoh St. 



117 W. Monument St. 



207 Franklvn SL 



209 W, PraU St. 



16 Brown St. 



182 W. Madison St. 



106 CharUa St. Av. 



Oovamtown^ 



66 N. Liberty St. 



85 Bolton St. 



60 Franklin St. 



814 Lmden Av. 



28 MeCuUoh St. 



Non-Matbioulatis. 
Course Preliminary to the Study of Medicine. 

GradoatM and MatricoUtes paxBolng thii oourse are enrolled abore. 
John T. Htslop. Pangoteague, Ya. 182 Mulberry St. 

Mr. O. O. 0ar«7*l 8«ImoL 

Jsrb W. Lord. 

Mr. M A Ntwvll, laatraelor. 

HnBERT L. Price. 

Balttmoc* City Goll«fa. 

BoBERT^L. Randolph. 

U. 8. MUttary Aaadoaj. 

Hbkrt M. Thomas. 

HaT«rferi OcUega. 

I. BiDowAT Trimble. 

Bhtaaadoah Yalley Aeadtmj. 



Baltimore. 
Baltimore. 
Baltimore. 
Baltimore. 
Longwood. 



206 N. OarrolUon Av. 

70 BoUan St 

140 St Paul SL 

817 Madiaon Av, 

241 Maryland Av. 



Ghurchyille. 



William Gaspari, Jr. Baltimore. 

MarjUad Colltga of Fhanaaqf, Ittl. Cktmisinf, 

Thomas L. Cole. Orange, N. J. 

Yirgiaia Tiiaolegleal Stmiaaij. Xaaf w ay— , •!& 

Arthur T. Collins. Bristol, Pa. 

Cktmhtrif amd PAyttw . 

J. Holmes Conyebsb. Baltimore. 

Raeiae College. Qrmk amd Latim. 

W. Benton Crisp. Baltimore. 

Mr. F. Kaapp'fl laftifeatt. EiMtory, Lamguagt9. ttt. 

Daniel B. Dorset. Baltimore. 

Balkimota City College. Birtorif, etc 

Harrison Garman. Normal, 111. 

lUiaoU SteU Normal UalTtnity. Biolofy. 

Maurice Grego. Baltimore. 

Mr. W. 8. Mantoat SoheeL 

W. Beattt Harlan. 

8t.Joha'eCoU«gek Ch tm i Hry. 

Thomas J. Leptwich. Baltimore. 

Biagbam SeliooL PkUo9opktf. 

John MacClintock. 

Keataokf Wtelejaa College. Bulory, «#e. 

Ormbbt L Mahon. Baltimore. 

Balkiaiare City College. Chtmittrif, 

Charles T. MoDaniel. Baltimore. 

Baltinore City College^ 188L CFrw* aa4 PMioM^ftr. 

Nicholas M. Parrish. Baltimore. 

SieaariHaU. Mmlhammtim, 

Philip M. Prescott. Waukegan, HL 

Dartmoath College. Philoiopkff. 

Frederick Pund. Baltimore. 

Mr. C p. Oradjfs SohooL Chmnutrp. 

T. Henrt Randall. Annapolis. 

8t Joha*f College^ PhifHe$, 

Charles D. Sticknet. New Bedford, Mass. 



Millersborg, Ky. 



Baltimore. 



Mm§U$kamd 

Percy H. Taylor. ' Baltimore Co. 

Priaeetoa College. 

William Walz. 

Baltlniere City College, I88L LmmgmagM, 

Henrt H. Wiegand. Baltimore. 

Baltimore City OeUege. Chtmiitr^, 

Gbobqe Whitelock. Baltimore. 



246 ArgyU Av, 

19 MeCidloh SL 

ML Waehington. 

Bar Library. 

69 Harlem Av. 

206 Franklin SL 

261 W. FayetU SL 

166 N. Charlee SL 

247 Linden Av. 

140 Park Av. 

867 ^Ua%o Place. 

186 N. Exeter SL 

428 W. FayetU SL 

886 N. OUmor SL 

48 Cathedral SL 

282 N. Gay St. 

866 N, Charlee SL 

SL James Hotel. 

267 Linden Av. 

288 E. Madison St. 

272 Madison Av. 

142 N. Charles SL 



Special Students. 
GUBTAT BissiNO. Baltimore. 

BaMoMre City CeUege. MalktmaHe: 



264 W. Lombard St. 



President and Profeaion, ..... 7 

Lecturen, -..••.. n 
Aesociatea, ...... .is 

Aasiatants, --...•. 9 

*48 

ENROLLED STUDENTS. 

Oradoate Students (Including Fellows), ... 95 

Matriculatea, ...... 44 

Non-Matriculatea, ...... 81 

Total Enrolled, 170 



CUM89iflcaiUm by JReHdenee 
ofStudentSf 1881-82. 

Xarrland, (Baltimore, 80), - - • 94 

UewYork, 12 

JIaasachutette, .... - 10 

FennsylTania, .... 7 

UUnois, 6 

IVewJereej, ..... 5 

Ontario, --.-.- 5 

Iowa, 8 

K«Btiick7, .-.-.- 8 

Vlnlnia, 8 

OMoT « 

Georgia, •••... 2 

]finneM»ta, 2 

Iflchican, 2 

Hew uampehire, • . - - 1 

Conneetlcot, ..... 1 

WatVirnpinia, 1 

South GamUaa, . . . . 1 

T* 1 



Wisconsin, ..... 1 

Kansas, ..... .1 

Missouri, ..... 1 

Caliromia, 1 

Quebec, ...... 1 

France, ...... 1 

JafMin, -.---. 1 

Germanf, .-•.-. 1 

SlfidentB enroiied above 
have been Graduated in 
the Institutione beiaw 
named: 

Johns Hopkins UniTonitf, . •IS 

Amherst Coll^Ee, .... 6 

Hanrard UniTersitj, . • . • 5 

Toronto UniTersitf, . . . g 

Ylrainia, UntTeraiij ot ... 8 

WilliamaCoUefe, .... 8 

TaleCollQge^ • .... 8 



BoKton University, . - a 
C^arleton C^ollege, (Minn.), 
Columbia OUege, - - • 
Cornell Universitf, 
Darldson College, . - . 
Iowa College, ... 

Kentucky Weelejan College, - 
Marietta 0>llege, -- 
Rutgers College, - • . 

Victoria UniTersitj, 
Central UnlTcrsity, (Ky.), 
Concordia 0>n^{e, - . . 
Dickinson 0>llege, 
France, Unirerslty of, 
Freiburg^UniTeraitT of, 
German Wallace (College, (Ohio), 
Hamilton Ck>Il^(e, • . . 
HaTcrford College, 
Hoidelbenr, UniTorsitT of, 
Illinois Industrial Unhreralty, 
JelD^reon Medical College, 
Kansas State UniToralty, 



2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 



Lafayette 0>llMre, - . > 

Lehigh UniversitV, ... 
London, UniTersity of. 
Maryland Agricultural 0>llege, 
Maryland, UniTersity of, - 
McGill UniTersity, - 
Mercer UniTersity, - - - 
Michigan, UnlTereity of, - 
Newberry College, - . - 
Norwegian Luther College, - 
Physicians and Surgeons, (Bait.) 
Princeton College, . . - 
Rochester, UniTersity of, - 
St. John's College, ... 
St Lawren<M UniTersity, - 
Swarthmore College, 
Syracuse UniTersity, • - - 
Tokio, UniTersity of, 
Wesleyan UniTersity, 
Wisconsin. UniTersity of, 
Woroestor Free InstiUite, - 
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ENUMERATION OF CLASSES, SECOND HALF-YEAR, 1881-82. 



Matlieinatios* (83 students). i 

Classes meet in Boom 10. 

MathenKxHcdl Seminary: Pbofbssob Stlysstxr, Pbotissob , 

Catlst, Db. Stort, and Db. Cbajo. Third Wednesday of each 

month, 8 P. M. (17). 

Barnes. Ely, G. S. Korwood. 

Biasing. Franklin. Perrj. 

Bland. Gilman, B. L Prentiss. 

Brace. Hathaway. Preston. 

Davis. Ladd. Witzenbaeher. 

Durfee. Mitchell. 

Multiple Algebras Pbofxssob Syltestxb. Twice weekly, Tues- 
day and Friday, 4 P. M. (12). 

Bissing. Franklin. MitchelL 

Craig. Oilman, B. L Perry. 

Durfee. Hathaway. Prentiss. 

Ely, G. S. Ladd. Story. 

Algebraical Geometry, and the AbeHian and Uieia Func^ 

tians : PROFicseoB Catlby. Twice weekly, Monday and Thursday, 

4 P. M. (14). 

Bissing. Franklin. Perry. 

Craig. Hathaway. Prentiss. 

Davis. Ladd. Preston. 

Durfee. Mitchell. Story. 

Ely, G. S. Norwood. 

QiUMtemians: Db. Stobt. Thrice weekly, Taosday, Wednesday, 
and Friday, 10 A. M. (5). 

Barnes. Durfee. Norwood. 

Darls. Gilman, B. L 

Solid Analytic Geometry : Advanced Course : Db. Stobt. Thrice 
weekly, Monday, Thursday, and Friday, 9 A. M. (1). 

Davis. 

Higher Plane Curves : Elementary Course : Dr. Stobt. Thrice 
weekly, Monday, Wednesday, and Thursday, 1 P. M. (8). 
Yeblen. Williams. Witsenbacher. 

JEUiptic JFunctions: Db. Gbaio. Thrice weekly, Monday, 
Wednesday, and Thursday, 1 P. M. (8). 

Durfee. Ely, G. 8. Norwood. 

JEUisticity: Db. Cbaio. Thrice weekly, Tuesday, Wednesday, and 
Friday, 11 A. M. (4). 

Barnes. Koyl, 

Brace. Perry. 

Partial JDifferential Equations : Db. Gbaio. Thrice weekly, 
Monday and Thursday, 11 A. M. ; Tuesday, 9 A. M. (9). 

Barnes. Ely, G. 8. Norwood. 

Brace. Freeman. Perry. 

Durfee. Goodnow. Beid. 

Modem Algebra: Db. Fbaitklin. Twice weekly, Monday and 
Thursday, 10 A. M. (6). 

Brace, Durfee. Freeman. 

Davis. Ely, G. S. Ladd. 

Integral Ckdculue: Db. Fbanklin. ^Thrice weekly, Tuesday, 
Wednesday, and Friday, 11 A. M. (8). 

Applegarth. Perkins, W. H. Williams. 

Huggins. Veblen. Witzenbacher. 

Perkins, C. A. Wiegand. 

Theory of Equations: Db. Fbanklin. Thrice weekly, Tuesday, 
Wednesday, and Friday, 10 A. M. (8). 

Applegarth. Page. Williams. 

Crum. Perkins, W. H. Witxenbacber. 

Liebig, G. A. Veblen. 



Pliy8iC»« (85 Students). 

Classes meet in Booms 8, 4, 7, 8. 

Theory of Meat Conduction: Pbofe880b Rowland. Four times 

weekly, Monday, Tuesday, Wednesday, and Friday, 12 M. (7). 

Brace. Koyl. Perry. 

Freeman. Mumper. Beid. 

Goodnow. 

Theory of Sound: Pbofxssob Rowland. To begin March 16. 

laboratory Work: Protkssob Rowland. Daily. (7 adyanoed 

students). 

Brace. EoyL Perkins, C. A. 

Freeman, Mumper. Beid. 

Goodnow. 

Major Course : Db. Hastings. Lectures weekly, Thursday, 8 P.M.; 

Laboratory work during week, especially Wednesday. (10). 

Barnes. Keiser. Page. 

Broun. Mumper. Perkins, C. A. 

Day, W. C. Noyes. Beid. 
Johnson. 

General Physics: Db. Hastings. Daily, 10 A. M. (20). 

Cole. Huggins. Pcnniman. 

Dorsey. Kemp. BandaO. 

Frick. Lord, J. D. Seeee. 

Friedenwald. Lord, J. W. Stokes, 6. C. 

Glenn, W. L. Miller, C. W. E. Trimble. 

Guard. Miller, E. G. Wilson, H. Y. 

Ha worth. Palmer, A. G. 

JLaboratory Work: (Class in Qeneral Physics). Da. Hastihob 

and Mb. Fbbsman. (18). 

Cole. Haworth. Bandall. 

Dorsey. Kemp. Stokes, G. C. 

Frick. Lord, J. W. Trimble. 

Friedenwald. Palmer, A. G. Wilson, H.y. 
Glenn, W. L. 

Cliemistrya (89 students). 

Classes meet in the Chemical Laboratory. 

Laboratory Work: Pbofbssob Rbmskn and Dbs. Mobse and 

GOALK. Daily. (86). 

Applegarth. Duggan. McCIintock, C. T. 

Bayley. Frick. Noyes. 

Bell. Friedenwald. OrndorfC, 

Berry. Gale. Palmer, C 

Bissing. Gittlngs. Pennington. 

Broun. Harlan. Pund. 

Collins. Haworth. Randolph. 

Comstock. Keiser. Botch. 

Conn. Kemp. Stokes, H. N. 

Crisp. Liebig, R. A. Stratton. 

Day, D. T. Lord, J. W. Wiegand. 

Day, W. C. Mahon, O. L. Wilson, H. V. 

Chemistry of Carbon Com^pounds : Pbofessor Rkmsbv. Foar 

times weekly, Monday, Tuesday, Wednesday, and Thursday, 9 A. H. 

(17). 

Bayley. Duggan. Mahon, O. L. 

Broun, Gale. Noyes. 

Caspar!. Harlan. Pund. 

Comstock. Haworth. Stratton. 

Conn. Keiser. Wl^and. 

Day, W. C. Lee. 



Principles of Thermo ' Chemistry : 

Weekly, Friday, 12 M. (12). 


Pbofbssob R] 


Bell. Day, W. C. 
Broun. Duggan. 
Comstock. Haworth. 
Day, D. T. Keiser. 


Noyes. 
Palmer, C. 
Pund. 
Stokes, H. N. 
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€IF0fiarflil tJhemUtry: 

9 A.M. (16). 


MetaU : Db. Mobss and Dr. Goals. 


Daily, 


JLeelures en Literature: Profissor Gildxrslests. 
Thursday, 12 M., Room 18. (11). 


Weekly, 


Applsgmrth. 

Berry. 

Collins. 

Crisp. 

Frick. 


FriedenwakU 
Gittings. 
Kemp. 
Liebig, R. A. 
Lord, J. W. 


McCUntock,C.T. 

Omdorff. 

Randolph. | 

Rotch. 

Wilson, H. V. 


Alexander. 
Burgess. 
Fleming. 
Giles. 




Hamner. 
Hobson. 
Nelson. 
Nicolassen. 


||| 
SS 33 (D 


^9 



Mineralogy: Dr. Horss. Twice weekly, Thursday and Friday, 

10 A.M. (11). 

Bayley. Garthe. Mahon, 0« L. 

Day, D. T. Harlan. Palmer, C. 

Day, W. C Haworth. Wiegand. 

Doggan. Keiser. 

Biology* (20 Students). 

Classes meet in the Biological Laboratory. 

JPhyeioiogy of the Circulation : PROFxsfiOR Martin. Monday, 

11 A. M. ; Thursday, 10 A. M. (8). 

Branham. Donaldson, H. H. Btokes, H. N. 

Colton. Garman. Warfield. 

Donaldson, F. Howell. 

jLninuU Physiology : Dr. Sbwall. Three times weekly, Monday, 

Tuesday and Friday, 10 A. M. — Professor Martin : weekly exami- 

nation, Wednesday, 10 A. M. (9). 

Branham. Donaldson, H. H. Osbom. 

Colton. Garman. Sterens. 

Conn. Lee. Stokes, H. N. 

Mamtnalian Anatomy : Dr. Brooks. Twice weekly, Tuesday 
and Thursday, 9 A. M. (8). 

Stevens. Trimble. Warfield. 

Con^partUive Osteology : Dr. Brooks. Twice weekly, Monday, 

and Thursday, 11 A. M. (9). 

Colton. Garman. Osbom. 

Conn. Lee. Stratton. 

Gale. Liebig, G. A. Thomas. 

OeneriU Siology : Dr. Sbdqwick. Three times weekly, Wednes- 
day, Thursday, and Friday, 11 A. M. — Profxssor Martin: exami- 
nation on alternate Wednesdays, 11 A. M. (11). 

Colton. Lee. Stratton. 

Duggan. Liebig, G. A. Thomas. 

Gale. MacClintock, C. T. Trimble. 

Garman. Osbom. 

iMboTiUory Work: Professor Martin, Dr. Skwall, Dr. Sedg- 
wick. Daily. (20). 

Branham. Garman. Stevens. 

Colton. Howell. Stokes, H. N. 

Conn. Lee. Stratton. 

Donaldson, F. Liebig, G. A. Thomas. 

Donaldson, H. H. MacClintock, C. T. Trimble. 

Daggan. Osbom. Warfield. 

Gale. Piatt. 



:. (34 Students). 

Seminary: Professor Gild ersleevb. Weekly, Wednesday, 12 M., 
Koom 18. (11). 

Alexander. Hamner. Short. 

Burgess. Hobeon. Sieber. 

Fleming. Nelson. Spieker. 
Giles. Nicolassen. 

Blato^e Symposlon: Lectures: Professor Gildersleeyb. Week- 
ly, Monday, 12 M., Room 18. (12). 

Alexander. Hamner. Short. 

Burgess. Hobson. Sieber. 

Fleming. Nelson. Spieker. 

Giles. Nicolassen. Thayer. 

TUUo: Cursory Reading: Professor Gildbrslebtb. Weekly, 

Tuesday, 10 A M., Boom 18. (8). 

Alexander. Giles. Sieber. 

Burgess. Hobson. Spieker. 
Fleming. Short. 



Greek JPhilosophy: (RUter and Preller.) Professor Gilder- 
bleeyb. Weekly, Friday, 10 A. M., Boom 18. (8). 

Alexander. Giles. Sieber. 

Burgess. Hobeon. Spieker. 

Fleming. Short. 

Con^parative €hran%mar of €freek: Dr. Bloohfixld. Weekly, 
Wednesday, 4 P. M. (9). 

Alexander. Hobson. Spieker. 

Bright. Nicolassen. Thayer. 

Burgess. Short. Warren, H. C. 

SoplMcles: Ajax: Lyric Selectione: Professor G. D. Morris. 

Four times weekly, Monday, Wednesday, Thursday, and Friday, 

9 A. M., 187 North Howard Street. (8). 

Cole. Hamner. Tiflkny. 

Glenn, W.L. Lodge. Wals. 

Holstad. HcDanieL 

History: Special Course: Professor 0. D. Morris. Weekly, 
Tuesday, 12 M. (2). 

Ingle. TiiTany. 

Metres (Oreek and Latin): Professor C. D. Morris. Weekly, 

Saturday, 11 A. M., 187 North Howard Street. (12). 

Canfleld. Garthe. Miller, E. G. 

Cromwell. Hobson. Penniman. 

Duffy. Lodge. Perkins, W. H. 

Hinkley. Lord, J. D. Wals. 

Homer: Odyssey: Mr. Nicolassen. Four times weekly, Tuesday, 

Wednesday, Thursday, and Friday, 11 A. M., Boom 8, 198 North 

Eutaw Street (7). 

Campbell. Guard. Robinson. 

Canfleld. Miller, £. G. Stokes, G. C 

Glenn, J. 

JProse ContposUion : 

Class A. Professor G. D. Morris. Weekly, Tuesday, 9 A. M., 

187 North Howard Street. (8). 

Cole. Holstsd. Tiilkny. 

Glenn, W. L. Lodge. Wals. 

Hamner. McDaniel. 

Class B, Mr. Nicolassen. Weekly, Monday, 11 A. M., Boom 8, 

198 North Eutaw Street. (7). 

Campbell. Guard. Robinson. 

Canfleld. Miller, E. G. Stokes, G. C. 

Glenn, J. 

I«atili. (84 Students.) 
Seminar^/: Vergil: Dr. Warren. Twice weekly, Tuesday and 
Friday, 4 P. M,, 187 North Howard Street (7). 

Alexander. Fleming. Hobson. 

Atkinson. Giles. Thayer. 

Burgess. 

Latin Inscriptions: Dr. Warren. Weekly, Thursday, 4 P. M., 

187 North Howard Street (9). 

Alexander. Fleming. Sieber. 

Atkinson. Giles. Spieker. 

Burgess. Hobson. Thayer. 

Terence; Blautus: Dr. Warren. Four times weekly, Monday, 
Wednesday, Thursday, and Friday, 11 A. M., Boom B, 118 West 

Monument Street (8), 

Glenn, W. L. KimbalL Tiflkny. 

HolsUd. Sieber. Warren, H. C. 

KeerU Thayer. 
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tfuvenai; MartUU; JPlinys Protcssob C. I>. Morbib. Four 

times weekly, Monday, Wednesday, Thursday, and Friday, 10 A. 

M., 187 North Howard Street (5). 

Ganfleld. Duffy. Wall. 

Cromwell. Lodge» 

Horace : Mr. Nicolabsen. Four times weekly, Tuesday, Wednes- 
day, Thursday, and Friday, 9 A. M., Boom 6, 198 North Eutaw 
Street (14). 

Caref. Hinklef. Bobinson. 

Garthe. Lord, J. D. Stokes, G. C. 

Glenn, J. Miller, E. G. Williams. 

Gregg. Penniman. Witcenbacher. 

Guard. Perkins, W. H. 

JPirose CampositUm. 

Claaa A. Dr. Warrrn. Weekly, Tuesday, 11 A. M., Room B, 118 

West Monument Street (6). 

Glenn, W. L. Eeerl. Sieber. 

Holstad. Kimball. Tiflanf. 

Clasa B. Protessor C. D. Morris. Weekly, Tuesday, 10 A. M., 
187 North Howard Street (5). 

Wala. 



Canlleld. 
Cromwell. 



Dufliy. 
Lodge. 



Cla89 C. Mr. Nicx)la88SN. Weekly, Monday^ 9 A. M., Boom 5, 
193 North Eutow Street (14). 

Carej. Hinkley. Robinson. 

Garthe. Lord, J. D. Stokes, G. C. 

Glenn, J. Miller, E. G. Williams. 

Gregg. Pennlmau. Witcenbacher. 

Guard. Perkins, W. H. 

Sanskri't* (5 students). Dr. Bloomfirld. 

Classes meet in Room 5, 103 North Eataw Street 
KathuBaritsdgara : Twice weekly, Monday and Thursday, 4 
P. M. (2). 

Bright. Warren, H. C. 

Qrhya-'SUtra : Twice weekly, Tuesday and Friday, 4 P. M. (1). 

Warren, H. C 

Elementary: Nala. Thrice weekly, Monday and Friday, 8 P. M.; 
Wednesday, 6 P. M. (8). 

Hobeon. Sale. Thajer. 

He1>r0Wa (6 Students). Dr. Bloomfibld. Twice weekly, Tuesday 

and Thursday, 8 P. M. 

Atkinson. Ingle. Prescott 

Cole. McDaniel. Spieker. 



L. (89 Studento). Mr. Brandt. 

Classes meet in Rooms 4 and 6, 193 North Eataw Street 

• 

Advanced Courses: (Four classes), OothiCf Ulfila; Middle High 

Qerman^ Walther von der Yogelweide, Beichel's Lesebuch ; Deutsche 

StiUibungen, Tuesday and Thursday, 9 A. M. ; Friday, 4 P. M., 

and alternate Thursdays, 10 A. M. (4). 

Ebeling. Sieber. 

Jagemann. Thayer. 

{Major Course.) 
Qertnan JLUerature: Alternate Saturdays, 10 A. M. (14). 

Bayley. Gittings. Prescott 

Crisp. Gordon. Williams. 

Duffy. Huggina, Wilson, H. V. 

Pels. Kemp. Witzenbacher. 

Garthe. Penniman. 

Middle High German : Twice weekly, Tuesday and Wednesday, 
11 A. M. (11). 

Bayley. Pels. Palmer, A. G. 

^rtj, Gittings. Penniman. 

Crisp. Gordon. Sterens. 

I>uffy. Kemp. 



Ooethe: Fauat; Lesaing^s Dramas : Twice weekly, Thursday and 
Friday, 11 A. M. (14). 

Bayley. Gittings. Lodge. 

Bissing. Gordon. Page. 

Crisp. Hamner. Palmer, A. O. 

Duffy. Hugglns. Penniman. 

Pels. Kemp. 

Fraee CantpostUan: (Class A,) Weekly, Monday^ 11 A. M. (2). 

Bayley. Pels. Kemp. 

Bissing. Gittings. Palmer, A. G. 

Crisp. Gordon. Pennmian. 

Duliy. Huggins. Stevens. 

(Minor Course,) 

Schiller: Prosa: Twice weekly, Tuesday and Wednesday, 12 M. 



(9). 



Carey. 

Cole. 

Cromwell. 



Crum. 

Dorsey, 

Hinkley. 



Kimball. 
OmdoriT. 
Perkins, C. A. 



Ooethe: Prosa: Twice weekly, Thursday and Friday, 12 M. (12). 

Barnes. Crum. Baraage. 

Carey. Dorsey. Omdorfl*. 

Cole. Hinkley. Perkins, C. A. 

Cromwell. Kimball. Thomas. 

JProee Con^position: (Class B.) Weekly, Monday, 12 M. (13). 

Carey. Glenn, J. Omdorfl*. 

Cole. Hinkley. Bamage. 

CromwelL KimbaU. Stratton. 

Crum. Lodge. Thomas. 
Dorsey. 

Romance Languases. (22 students.) 

Classes meet in Rooms B and C, 113 West Monument Street 

Advanced Courees : (4 classes) Prov^npa^; WaUaehian; Old French 

[Seminary]; Romance Dialects: Mr. Elliott. Daily, Monday, 

Thursday, and Fnday, 1 P. M. ; Tuesday, 11 A. M. ; Wednesday, 

12 M. (4). 

Gordon. O'Connor. 

Jagemann. Taylor. 



Spanish: Don Quijote: Mr. Elliott. Weekly, Tuesday, 12 M. 

CriAp. Harrison. O'Connor. 

Garthe. Jagemann. Wilson, H. Y. 

Gordon. 



(7). 



Old French: Aueassin ei Nicolete; French Phonetics: Ma. 

Elliott. Twice weekly, Monday and Wednesday, 12 M. (7). 

Crisp. Harrison. Taylor. 

Garthe. Jagemann. Wilaon, H. Y. 

Gordon. 

Old French Syntax, etc, : Mr. Elliott. Twice weekly, Thars- 

day and Friday, 12 M. (8). 

Crisp. Harrison. Taylor. 

Garthe. Jagemann. Wilson, H. Y. 

Gordon. O'Connor. 

This course includes the study of the 8o-«alled Irregular Yerb-System of the Bomanet 
Languages. 

French: Minor Course: Mr. Marcou. Daily, 1 P. M. (14). 

Bayley. Hamner. Palmar, A« O. 

Campbell. Harlan. Botch. 

Friedenwald. Kimball. StnUtoa. 

Gittings. Liebig, B. ▲. Wals. 

Guard. OrndorflT. 



Enslifllu Dr. Wood. (19 Students). 

Classes meet in 187 N. Howard Street. 

Aitglo-Saocon and Early English: (Two classes). ReTiewof 
Anglo-Saxon Literature; Wulcker's Altenglisehes Lesebuch; BeomUf. 
Monday and Friday, 10 A. M .; Wednesday and Saturday, 12 M. (8). 
Bright. Jagemann. liacCUntock, W. IK 

This class wUl later Uke up Grein's Bibliotkek dtr AngdtOeksisdkmi PUtte, 
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Mturiy JBngiish : Chaucer : Prologue, etc Pour times weekly, Mon- 
day, Tuesday, Wednesday, and Thursday, 8 P. H. (6). 

Crisp. Oarthe. Steyens. 

Cram. Lord, J. W. Sticknef . 

Kaviy JBngiish: SeUdioiu. Twice weekly, Monday and Wednes- 
day, 2 P. M. (2). 

Fela. Bamage. 

BngiiBh Style ; Milton, AreopagiHca^ etc. Weekly, Friday, 8 P. M. 

(16). 

Bemis. Fela. Pennimmn. 

Crisp. Garthe. Bamage. 

Cromirell. Lord, J. D. Sterens. 

Cram. Lord, J. W. Stickney. 

Doisef . MacClintock, W. D. Wilbelm. 
Dally. 

[istory and Political Eoonomy. (80 students.) 

Itaiian History: Br. Adams. Weekly, Saturday, 12 M., Pea- 
body Institute. (7). 

Bemis. Johnson, O. ▲. Shaw. 

Gould. Bamage. Wilhelm. 

Jameson. 

InsHtutianal History: Db. Adams. Weekly, Friday, 8 P. M., 
Boom A, 118 West Monument Street. (18.) 

Adkins. Goodman*. 

Bemis. Goald. 

Bowdoin. Ingle. 

Brinton. Jameson. 

Ebeling. Johnson, J. , • 

Fels. Johnson, 0. A. 



Linthicum. 

Murray. 

Bamage. 

Bhair. 

Boilers. 

Wilhelm. 



IniemoHonai Law : D&. Adams. Daily, 4 P. M., Room A, 118 
West Monument Street (15). 

CanfleUL Duffy. Fennlman. 

Carey. Gould. Beese. 

Crisp. Hamner. Shaw. 

CromwelL Hinkley. Stickney. 

Dorsey. Johnson, Williams. 

PoUHaU JEeonatny : Dr. Ely. Twice weekly, Monday 12 M. ; 

Thursday, 11 A. M., 198 N. BuUw Street (7). 

Bemis, Johnson, 0. ▲. Shaw, 

Gookl, Bamage, Wilhelm, 

Jameson. 



COMMEMORATION DAY. 

The twenty-second day of February, 1882, was observed according to 
age as the Commemoration Da^ of the UniTersity. The public exer- 
les of the day were held in Hopkins Hall at four o'clock in the afternoon, 
brief address was made by President Oilman, after which Professor 
D. Morris presented the candidates for the Baccalaureate degree as 
llows: 

William H. Adkins, of Baston, Md., who received his previous training 
the Baston (Md.) Classical School, and has finished major courses in 

istory and Latin, and minor courses in German, Greek, and Physics. 

Hermann L. Bbeling, of Catonsville, Md., who pursued his preliminary 

idles at Overlea School, Catonsville, and has completed major courses 
German and History, and minor courses in Greek, Latin, and Physics. 

Bdward Ingle, of Baltimore, a former student of the City College, who 

is followed major courses in Greek and Latin, and minor courses in 

Brman, History, and Physics. 

With the assent of the Trustees, these matriculated students were then 
.vanced to the degree of Bachelor of Arts. 

Public announcement was made that the degree of Doctor of Philosophy 
d been conferred on Mitsuru Kuhara (S. B., University of Tokio, 1877), 
ovember 7, 1881; and in this connection. Professor Bemsen gave an 
ooont of Dr. Kuhara's work while here. 

On the previous evening, from 8 to 11, there was a social assembly of 
e oMoBn and students, and their friends. The library and hi^Us of the 
nlTenitj were thrown open to a company of gentlemen and ladies, 
unl lumdred in number. 



A ooone of free lectures, specially designed for the employees of the 
iltiniOTe and Ohio Bailroad Company, was delivered in Hollins Hall, 
iltimoreb daring Febru^tfy, by PBOJriBaoR Martik, and Dbs, BaooKa, 
iWALL» and 8BIMWICX. 



XogiO* Ethics, dSe. (14 students). 

Advanced Ckmrse: Mb. Psibcb. Twice weekly, Monday, 8 P. 
M. ; Thursday, 8 P. M., Boom B, 118 W. Monument Street. (6). 

. GUman. Mitchell. Swift. 

Ladd. Preston. 

Eiementary Course: Mb. Peircs. Thrice weekly, Tuesday and 
» Friday, 9 A. M. ; Wednesday, 10 A. M., Boom B, 118 W. Monu- 
ment Street (5). 

Bisaing. KitcheU. Swift. 

\ MacCUntock, C. T. Preston. 

liOgic of Relatives: Mr, C. S. Psibcx. A short course to begin 
during March. 

i Ethics: Mr. B. E. Suith. Daily, 1 P. M., Boom 8, 198 North 

Butaw Street. (8). 

Fels. Leftwich, Preecott. 

Gregg. MacCUntock, C. T. Robinson. 

Ingle. McDanieL 

\ History of JPhilosophy : Mr. B. E. Smith. To begin early in 
April. 



Xilooution* (27 Students.) Mr. Woodworth. 



* 



Bemis. 


Glenn, W. L, 


Lord, J. W. 


Berry. 


Guard. 


MUler, E. G. 


Carey. 


Hamner. 


O'Connor. 


Cromwell. 


Hinkley. 


Penniman. 


Davis. 


Hobson. 


Perkins, C. A. 


Dorsey. 


Ingle. 


Ramage. 


Daffy. 


Keiser, 


Botch. 


Pels. 


Leftwich. 


Stokes, O. C 


Glenn, J. 


Lord, J. D. 


Wilhelm. 



i 

Drawing. (21 students). 



] 



i 



Mr. Nkwrll. Twice weekly, Tuesday and Friday, 2.80 P. M., 

Boom 1, 198 ^orth Eutaw Street. 

Campbell. Kemp. Beese. 

CanflekL Lee, Sewall. 

Colton. Liebig, G. A, Stokes, G. a 

Conn. Liebig, R. A. Stratton. 

Daris. Lord, J. W. Thomas. 

Day, D. T. Osbom. Wiegand. 

Friedenwald. Page. Wilson, H. Y. 



RECEPTION IN HONOR OF 
PROFESSOR OAYLEY. 

On Friday evening, February 8, the Trustees of the University gave a 
Aception in Hopkins Hall in honor of Professsor Cayley, Sadlenan Pro- 
IbMor of Pure Mathematics in the University of Cambridge, who is 
lecturing here during the current session. A laree number of gentlemen 
and ladies from Baltimore, Washington, and other cities were present. 
Brief addresses were made by Hon. G^rge William Brown and Professor 
Sylvester. 

GRADUATE SCHOLARSHIPS. 

. The Trustees have appointed, upon the recommendation. of the Aca- 
demic Council, the persons below named to Graduate Scholarships for 
the current year. 

Buel P. Colton (A. B., Amh9r»t, 1874). 
• Ellery W. Davis (8, B., UniversUy of Wiaeonsin, 1879). 

William S. Fleming (A. B., Davidson CoUegt, 1878). 

Williftm H. Howell (il. B., Johna Hopkins^ 1881). 

William D. MacCUntock (A, B., Kentucky Wealeyan^ 1878). 
I Chalmers C. Norwood (A, B., Davidaon^ 1878). 
' William A. Noyes (A. B., Iowa, 1879). 

Charles A. Perkins (A, B., WUliame, 1879). 
' William C. Thayer {A. B., Columbia, 1876). 

Lewis W. Wilhelm \A, B,, Johne HopfUne, 1880). 



A course of lectures by members of the University have been in progress 
during the winter, at the McDonogh School. The course includes lectures 
by Metsn. Martin, Bemsen, Scott, Hastings, Wood, and Elliott. 
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GENERAL STATEMENTS. 



ADMISSION OF STUDENTS. 

ArrangemeoU are made for the reception of the following classes of 
■tudanU : 

I. eraduate», 

Toung men vka have already graduBted in institutioDi of acknowledged 
•iMiding are received, witbout formal examioation, on the presentnlson of 
Ibeir diploma*, afler satiifyiog the chief instructors in the departnionu of 
•tudj which they propoie to follow that they are qualified to pursue the 
courses here given. They may be enrolled as candidates for the degree 
of Doctor of Philosophy or not, at their option. Tboee whose yenrs nnd 
attainments correspond with thoee of graduates may also be received as 
special univenit; students. 

II. CvtteffiaU BtudeHta. 

Tonng men who desire a liberal collegiate training, at the foundslion 
for their future professtonal life, are expected to matriculate, by pulsing 
a formal examination, and entering upon a course of study wbicli lendd 
to the degree of Bachelor of Arts. It Is desirable that they should pms 
Uiis examination thoroughly at the time of their admission. If they 
present Ihemselvea with higher attainments than those requisite for 
matriculation, they may, upon examination, receive credit for the same, 
be admitted to advanced classes and to graduate in leu time tban would 
otherwise be requtii^. 

III. Xtm-MatrUutatea, 

1. Stddikts IK StrWBCTB Psiliiunart to a Hisicai. Cohrsb.— 
A course of itudiet, including Physics, Chemistry, and Biolugy, with 
German, French, English, Psychology, and Bthice, has been arrenged 
for the instruction of young men who intend at a later day to pursue 
the study of medicine. Those who are not candidatea for the degree of 
Bachelor of Arts may ba admitted to this course on pisaing a prescribed 
examination a* elsewhere stated (seep. 108). If, after entering Ibe Uni- 
versity, they dceire to become candidates for this degree, they will be 
•ucouraged to pass the usual matricnlalion examination. 

2. Sfkcial STtTDiHTS. — Toung men of collegiate age, who can eatiafy 
tk committee consisting of the President and two of the chief instructors 
that tbey are sufficiently advanced in character and attainmtnts to be 
nllowed the privilege, and that there is some good reason why they should 
not offer themselves for matriculation, maybe admitted to certain clnsses; 
but thia privilege may be forfeited at any time, if the student is found 
unworthy of it. 

8. ATHMDANTenPONLKcnTRBS. — The Universityhaa extended certain 
privil^es to teachers following special courses arrengedfor them, to medi- 
cal students attending demonstrations in Physiology, and to other persons 
admitted to the lectures in Hopkins Hall, but they are not regarded as 
belonging to the University and are not enumerated as enrolled students. 

TIME OP ADMISSION. 

The proper time for entrance is at the beginning of the academic year, 
when there are formal appointed exarni nations. 

The examinations for matriculation in 1882 will be held from Mon- 
day, June 6 to Thursday, June 8, and from Wedneeday, tjepletiibo'' 
'ja to Saturday, September 23, 

Informal preliminary examinations may bo held frota time to>' , j 
mutual agreement between the President and the candidat^ or the 
purpose of ascertaining whether a student should be encouraged to pre- 
aent himself for the matriculation examination, and of giving blm 
counsel as to the progress of his studies. To persons at a distance, blank 
forms of application will be forwarded, upon the return of which, prop- 
erly Ailed out, the candidates will be advised as to the expediency of their 
coming to Baltimore. 



CHARGES FOR TUITION, etc. 

The charge for tuition ts eighty dolllars per year payable in two sums, 
forty dollars on the first of October, for the first half year, and forty 
dollars on the first of February, for the second half year. The Treas- 
urer's office is not Authorised to make a deduction for a period leas than 
half a year, or to make a deduction because the student gives only a part 
of his time to study, or because ho belongs to but one class. A deposit 
of ten dollars is required from each student. 

Charges for materials, Instruments, etc., are made in the laboratories. 

Those who merely attend the annual course of Chemical lectures and 
have no other connection with the Qniversity will pay the sum of twenty 

Thoee who merely attend the annual course of Biological lectures and 
have no other connection with the University, will pay for this privilege 
the sum of twenty dollars. 

To medical men, graduate students, and others taking only the annual 
course of instructinn in Animal Physiology, with the corresponding 
laboratory practice, a charge of fifty dollars ts made, which include* 
payment for material and the use of apparatus. 

Board and lodging in private houses near the University, including 
care of room, tael, and light, may be obtained at five or six dollars, and 
upwards per week. 

CALENDAR. 

The present term will close on Friday, June 9, 18B2, 

Biaminations for matriculation will be held as above stated. 

The next t<-rm will begin Tuesday, September 10. The first week of 
the term Is devoted to the examination of candidatea for admission and 
matriculation and to the organization of classes. 

Instructions will be resumed Tuesday, September 28, 1B83. 

UNIVERSITY INSTRUCTION. 

Advanced and graduate studenU are received with or wilhout reference 
to their being candidates for a degree, and they are permitted to attend 
such lectures and exercises as they may individually select. 

The University professors are not absorbed in the details of college 
routine, but are free to give personal counsel and instrnclion to those who 
seek it; books and instruments adapted to investigation and advanced 
work have been liberally provided ; the system of Fellowships secures the 
presence of twenty sirecial students, imbued with the University spirit, 
most of them looking forward to academic careers ; seminaries limited to 
a few advanced students, under the guidance of a director, have been 
organized in Greek, Hatbematice, etc. ; societies devoted to Philology, to 
Uathematical, Physical, and Natural Science, to Metaphysics, and to His- 
tory and Political Science, afford opportunities for the presentation of 
memoirs and original communications, and there are also olubs for the 
reading and discussion of Biological, Fbysical, and Chemical journals ; 
during the year, courses of lectures are given by resident and non-resident 
professors on topics to which tbey have given special attention ; the libra- 
riee of the Peabody Institute and Maryland Historical Society, founded for 
the advantage of scholars, are easily accessible; the issuing, under the 
auspices of the Trustees, of publications devoted to Mathematics, Chem- 
istry, Philology, and Biology brings the Univertity into advantageous 
connexion with other scientific foundations ; and the University reading- 
room, which is constantly open, is liberally supplied with new and wiU) 
standard booka and with the literary and scientific Journals of thu and 
other lands. 

The instruction is carried on by such methods (varying of coarse witb 
individual scholars, and with the different departments of work) as will 
encourage the student to become an independent and original Investigator, 
while he Is growing mora and more familiar with the work now In pro- 
gress elsewhere, and with the results wbicfa have been obtained by other 
~ Boholars in the same field, and while he b adding to bis general Intel- 
lectual culture. Within reasonable limits, the University will provide 
■ucb books, apparatus, and material as may be requisite for this purpoia. 
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The instruction for graduate students varies somewhat each year in its 
details, which may be ascertained by correspondence or by consulting the 
programmes and announcements published in the summer. 

Courses may always be expected in the following subjects : 

Mathematics, Comparative Philology, 

Physics, Sanskrit, 

Chemistry, Greek, 

Biology, Latin, 

Logic, Romance Languages, 

Philosophy, Teutonic Languages, 

History, English. 
Political Economy, 

The Degree of Master of Arts and Doctor of Philosophy will be con- 
fiorred on graduate students in conformity with the regulations laid down, 
ft statement of which may be obtained on application. 

FeUowships* 

Twenty Fellowships are annually open to competition in this Univer- 
sity, each yielding five hundred dollars and exempting the holder from » 
all charges for tuition. Applications for the next year must be received 
before May i^, 1882. 

Qr€iduate ScholarahipSm 

Ten graduate scholarships, each yielding two hundred and fifty dollars 
in addition to tuition, have been awarded during the current year to stu- ~\ 
dents, who gave special evidence of exceptional merit in the prosecution of 
their studies. Further fti^nouBcements may be looked for in the Register. 

COLLEGE COURSES. 

Collegiate instruction is provided for undergraduate students, especially 
for young men from Baltimore and its vicinity. 

Some peculiar features of the methods pursued here may be worth . 
notice. The large number of instructors in proportion to that of the 
scholars gives the latter the advantage of close personal observation and 
guidance. The traditional division of undergraduate students into four 
classes is not adopted here, and in consequence the rate of the progress of > 
one is not regulated by that of another. A student who possesses superior 
advantages as regards health, talent, diligence, early training, etc., can 
avail himself of them in rapidly attaining his degree ; while another who 
labors under corresponding disadvantages may take a longer time without t 
any loss of self-respect. Students are permitted to make under the guid- . 
ftnce of the University a selection of studies in accordance with their spe- 
cial needs; and thus some receive the ordinary college training in classical 
studies, while with others attention is chiefly directed to modern scientific ■ 
methods; but there is no marked separation between those who follow the 
old paths and those who choose the new. The same standard of matricu- 
lation is established, the same firmness and persistence of application are 
expected, the same severity of examinations is maintained for all classes of 
students, and care is taken that every one who receives the Baccalaureate 
degree shall be liberally trained in languages, mathematics, or some 
branch of science, the proportion of difierent studies being left to the 
choice of the student under the regulation of the Faculty. 

Requirements for Matriculation* 

The special requirements for matriculation are as follows : 

The subjects named, in both Mathematics and Languages, merely indicate the range of 
the examination. Equivalents are accepted. 

The accurate reading at sight of passages previously unseen may render unnecessary 
the examination in the books specified. 

XoIIm. Grammar, Prosody and Composition ; Obuut, books ; Ovid^ 2600 verses (500 
elegiac) ; VirgU^ iBneid, 6 books, and Eclogues; Cicero, 7 orations; Xrtoy, 1 book ; Horaee, 
Odes, 2 books. 

Greek, Grammar, Prosody, and Composition ; Xetuq^on^ Anabasis, 4 books ; Somer, 
Iliad, 4 books; fferodotiu, 1 book ; any one drama. 

MtUhen%aHee, Arithmetie^ including the Metric System; Algebra, Todhunter, 38 * 
chapters ; Oeometry, Plane and Solid^ Chauvenet ; Plane Drigonometrjf, Chauvenet, 8 chap- 
ters; Analytic Oeomeby, Straight Line and Circle in rectangular coordinates, Salmon "^ 
(Conic Sections) or Howison. 

The examinations in Algebra and Geometry must be passed before the candidate will 
be examined in Trigonometry and Analytic Geometry. 

Candidates who do not intend to pursue a classical course may oflfer German and French "' 
instead of Greek. The equivalent of a minor course in one of these subjects will be 
•zpected, and a good elementary knowledge of the other. 



Special Examination nr ENOLisn.^All candidates for admission will be expected to 
satisfy the authorities that, in addition to the studies in Mathematics and Languages 
required for admission, they have been well trained in the ordinary English branches, 
including the use of the English language. Geography, and United States History. 

Special Examination in Natural SciBNCB.~Each candidate for admission is expec- 
ted to offer for examination in some branch of Natural Science. Physical Geography is 
recommended as within the reach of all. An elementary acquaintance with Botany, 
Zoology, or Natural Philosophy is also desirable. 

Courses of Study, 

Courses of study are arranged for collegiate students in Mathematics, 
Physics, Chemistry, and Biology ; in Greek, Latin, French, German, and 
English ; and in History, Political Economy, etc. It is not supposed 
that any student can follow all these courses, but every one is required 
to select such a combination as will secure to him a liberal education, 
founded upon studies in several branches of literature and science. As 
a rule, each student will have three courses in progress simultaneously 
with five weekly exercises in each. 

The following combinations are suggested (but not prescribed exclu- 
sively) as an aid to students in the selection of their courses for the 
Bachelor's Degree: 

1. Classical, in which Greek and Latin are the main subjects, and a Modem Language, 
one Philosophical and one Scientific course subordinate; 2. Mathematical, with Math- 
ematics and Physics as main subjects, and in addition a Modem Language, Chemistry, and 
one Philosophical course ; 3. Scientific, in which marked proficiency in Mathematics, 
and in either Chemistry, Physics, or Biology is required, and in addition one Scientific 
course, one Philosophical, and one in Language ; 4. Litbbart, in which the Bomance 
and Teutonic Languages are taken as the main subjects, and Latin and any other two 
courses, one of which must be Scientific, as subordinate ; 6. Pbbliminart to Mkdicink, 
In which the principal studies are Biology and Chemistry, and in addition Pbysiea, a 
Modem Language, and one Philosophical course; 6. Pbeliminaby to Tkbolooy. in 
which Greek and Hebrew are the principal subjects, and one Philosophical and two Scien- 
tific courses subordinate ; 7. Prbliminabt to Law, in which marked proficiency in His- 
tory and Philosophy is required, and in addition a Modern Language and two Scientific 
courses ; 8. Pbeliminaby to Business. 

Special Course Brdiminary to Medicine. 

This course is framed to meet the wants of those who intend at a later 
day to begin the study of Medicine. 

The requirements for entrance by non-matriculated students to the 
course are as follows: 

Klenteniary Mathmnatiee, Arithmetic ; Algebra ; three books of Euclid, or aa 
equivalent amount of Geometry ; Plane Trigonometry, and the use of Logarithms. 

The examination in Algebra will be confined to the following: definitions and explana- 
tions of algebraical signs and terms ; addition, subtraction, multiplication, and dlTision of 
algebraical quantities ; ratio, proportion, variation ; simple, equations inrolring not 
more than two unknown quantities. 

JLaHn, Translation of passages from the first four books of Caesar, De BeUo €hXUe», 
and of the sixth book of the £neid ; the elements of Latin Grammar, especially Accidence. 

Candidates who obtain permission at least a fortnight previously, will be permitted to 
offer themselves for examination in equivalent portions of other Latin classics. 

Mnglieh, Candidates will be examined in the whole of Lounsbury's History of the 
English Language, and will be required to satisfy the examiner, by means of a written 
composition, of their ability to express themselves In correct and idiomatic Rn giiah^ pro. 
perly spelled, punctuated, and divided into paragraphs. 

l^hifBieal Geography. Guyot's Physical Geography and Huxley's Physiography 
are recommended as text books. 

I^reneh and German, In addition to the above subjects, candidatea may oikt 
themselves for examination in French and German ; those who pass will be excused from 
attendance upon the instruction in those languages during the subsequent course of study. 

The examination in French and German will test the candidate's knowledge of the 
elements of the Grammar of those languages, and his ability to translate at sight easy 
passages from prose authors. 

I}r»tetng, Some knowledge of Drawing is very desirable ; students who are pro- 
ficient in this subject may omit it from tho subsequent course. 

Those who wish to follow this course should indicate their intention to do so before ths 
examinations for admission begin. 
A circular giving the details of the course may be obtained on application. 

Scholarships* 

A limited number of free scholarships are awarded to young men from 
Maryland, the District of Columbia, Virginia and North Carolina. 



The Begister will he issued at the close of the current 
Academic year^ and will give full information as to ik$ 
plans and work of the University^ 

Baltimore, March 15, 188X* 
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THE ENOCH PRATT FKEE LIBKARY. 



Mr. Enoch Pratt, a merchant of this city, has offered to endow 
B Free Pablic Library in Baliimore, on conditrone which have 
iMen readily and graterally accepted by the city aathorities to 
wbom his letter is addressed. 

The g\tt commands the admimtion of all who hear of it, not 
only for its amonnt but for the wise plan on which the enterprise 
is founded. His name will henceforward be remembered among 
the greatest benefactors of Baltimore. 

Mr. Pratt's letter aunonncing his gift is as follows : 

Baltimobb, January 21, 1882. 
7b the Honorable the Mayer and Oily Council of Baltimore: 

I have for some years contemplated eetHblitliing a free circulating 
library for Ibe benefit of our whole city, and in pursuatico of this plHti 1 
have entered into a contrnct to erect n flrcpruof building on mj Hulborry 
■treet lot capable of holding two hundred tbousaod Toluroe*, my purpose 
being to baTe branches connected with it in the four quartnra of'^ the city, 
under tbe tuate management. The excnvHtion for the Ibundation has been 
commenced, and the building will l>c well adAnced ihia year and com- 
pleted in the aummer of 1888. It will cost, when ready for occupancy, 
Kl>oiit two bundred and twenty Qve thousand dollan, and upon iw com- 
pletion 1 propose to deed it to the city. Tbe title to all tbe booke and 
property is to be Tested in lbs city, and I will pay to your honorable body 
upon its completion the additional sum of cicht liundred and thirty-throe 
thousand three hundred and tbirly-three and a third d'lllare, making; one 
million flfly-eiEhl thousand three hundred, thirty-three and one-third 
dollars, provided the city will grant and create an annuity of fifty thousand 
dollan per annum forever, payable quarterly, to the board of trustea for 
tbe support and maintenance of tba library and its branches. 

I propose that a board of nine trustees be incorporated for the managB- 
menl of "The Pratt Free Library of the City of Baliirnore," the board 
to be selected by myself from our best citiiens, and all vacancies which 
abatl occur shall be Blled by tbe board. The articles of incorporation 
will contain a provision that no trustee or offlcer tball be appointed or 
removed on religious or political grounds. The trustees arc to receive 
tto\a the city the quarterly pajmenls, and to expend it at their discretion 
for tbe purposes of the library. 

It is believed that this annual sum will afford a sufiScient fund for tbe 
nurchasa of books for establishing the branches, and for the general man- 
agement. 

Tbo IruBtecs will be required to make an annual report to the Mayor 
and City Council of their proceedings and of the condition of the library, 
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and the report ' 
expended. 

This plan is auggeatod not without du 
city to carry it out. Tbe city is expn 
accept trusts "for any general corporatio 

turpoaeaofeducation;" and although ita i 
y the conatitulion of the State, yet as tl 



t of the money rec-eived and 



I consideration of tbe power of the 
«s1y authorized by its charter to 
r. purpose" "or for the Keneral 
uwerof creaUng debts is limited 
e property of the Library Is to 
;eive a sum of money to tie disposed of 
ai It pleases, wiib the engagement only to pay an annual sum for the sup- 
port of its own institution, it is bi'lieved that such a transaction will not 
involve the creation of a debt within the meaning of the conttitulional 
prohibition. 

1 suggest that if tbe money to be paid by me as above stated were added 
to the sinking fund and the interest carefully funded it would in no very 
lung time pay off the debt of the city ; but this is intended only as a sug- 
gestion, and the disposal of tbe money is loft to your honorable body. 

If, however, your honorable body should on mature consideration be of 
the opinion that the annual payments as proposed would involve the crea- 
tion of a debt, authority for that may be obtained by complying with tbe 
provisions of the constitution ; that la, the debt may be created by the city, 
provided it be authorlEcd by an act of the General Assembly of Maryland 
and by an ordlnance^f the Mayor and City Council of Bui timore, submitted 
to the legal voters of the city of Ualtimoro, at such lime and place as may 
be fixed by said ordinance, and approvrd by a majority of tbe votes cast at 
such time and place. I cannot but think that such an authority from tbe 
General Assembly and from tbe Mayor and City Council of Baltimore and 
from a majority of the legal voters of tbe city would be cheerfully given, 

Tbe plan proposed for tbe support and managemont of tbe library is the 
result of long and careful consideration, and, I amsBtisfled, is well adapted 
to promote the great object in view, the free circulation of the books 
of a large and ever-growing library among the people of the whole city. 

1 trust that it will receive the approval of your honorable body and of 
tbe citizens of Baltimore. Ehocb Pratt. 



ZAhrarlea in BatUmore. 

In this connection the following article on the Libraries of Baltimore In 
th^ taeae of The Nation, New York, February 9, 1882, will be of interest : 
The girt of over a million dollan to ths dtj oT Baltimors lor the ealahllshmeDl of a rns 

clnoUlliig librarj upon muaictpal foundsUoas •agEata a isTicw of Bsltiinare libiariea 
in geueial. Berore the announcement of Ur. Fratt's gift, free lending llbraris on a sniill 
•f»l« snd of a secular charaiter were slreadr in eililence. Th»« fean ago, In anlgfat- 
•chool for bora irhlcfa waa atirted at a niiulDn.«tatlOB of Once Church, a clrcuIatJDg llttiary 
begin iodeielop,aillwere,b)r>pont«neaii> generation. In(heflntp]ace,aUd aali«dlh* 
Supeiiotendent if he might lake a cerUia book home. This waa Imgulir, bat a patron 
of the acbool Tentured lo auame tbe respomibilitj. The demand Car booki nitunllf in- 
cresaed, and at Dnt Che gcDlleman end eiTored to meet II bjal laving bayitn take boaka from 
biapriTatelibrarr. These natunlly sent the niundB,andfreahconlHbut[aiiaiiereobtalned 
fromfrleDdiartbeachool. A Ilbrarr vnaorganiied with a nucleut oCBneeD booka. The 
flnt jear It [ocreaaed to ZOO Tolnmea, the second fear tc 1^000, when the collection waa 
l^allrtDcorpDntedas'TheDaltlmoreFreeClrculallngLtbnrT.'' Durlngtbd year It grew 
lo 1,400 •Dlumes, irblch are now diatributed at llbnrf statloni In four quarters of the ellj'. 
Booka are sent oat rroin Ibe original centre In amall Iota of 200 or rgor*. and when Iher 
have been read at one place tbe; are remoTed loanotherand a fresh eopttlT la auljMituM. 
Thus the whole llbiarj circulates. During tbe past year thfa coHecllon ori.MObooka, 
admlnlsUred at tbe incredibly amall eipenae of |130, has been drswa upon 4Ji06 time*. 
CoDstd^ring that the atation-litinries are open ant; once or twice a week, and In ao caaa 
for more than aeren months In tbe rear (In one ca<« for only two) Ibia la verj rmnarkable. 

Al the elation in E>it Baltinon not a book haa boon loat. In this quarter bora have 
clubbed together under the autbDritj- of a Ilbrviai), one of their number, who rulea bla 
tribe with alnuMt abeoluto power. Tbe bojB pa; Ui« of two or three centa a week for 

ten o'clock. This roam waa rented on Ibe grouad floor of a prlTate boaae,and Is acheerr 
place, with Ita good ilre and tablea apread with illuatrmted aewa[apera, magazinee, and 
ebecker-boarda. Anrbod; can hsie free acceaa to the coDTenlencea of thli " Club," pro- 
•Ided bla moral character la endoned bj a member, or a policeman, or an; perwn of 
eatabltahed repulaUou. Another iDtereating branch of the Baltimore Free OrculaUag 
Llbrar; haa been instituted in the new mlaion-houae of the Societ; of Friends, la tha 
vtcip It; of Federal Hill, which waa Ihe site of Butler's batter; comanndlng Baltimore in 
wartime, but which la now in proeeaa of Iranaformatton from an Daalghtl; daj-bank Into 
aight];torraee.a(rort)- 
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iperationfor the put two or ihtee years at Canion, among the roIllng-o)illB an 
on works. This llbrar; la open not onl; week daja but also on 3unda;i, and that, too, b; 
Ibe special roqneat oftheclergfrnen of Ibe nelgbborhood. Tbe reading-room ia wrl]-aup- 
plled with magailnea and aewapapcia. The whole enterprise ii In conneellon with tha 
Woikingmen'a Initltute of Canton, which coinpriKi lectures b; imtmcton from ths 
JohnillopkiniUnlTenlty.publlcreadlngB, concerts, and the like. TheemplD;eeaarth« 
Baltimore and Ohio Railroad bare al«> their trw lending llbrar; and a counM ofhw ia»- 
tiim b; teachen of blolog; from the UniTeiiit;. At the fint lecture, which waa upon the 
anggeatlie topic "UuwSkuUa and Backbonea are Uade,''Preaidenl Garrett ivmindedlbe 
audience that JohnaHopklni left all that portion of hlieatato which waa iaTCsted In Iba 
alack of tbe Baltimore and Ohio Ballnnd to the UnlTerait; that bears bit name, and lliat 
tbo eaminga from that atock, were, therefore, ita chief support. He aald it had occurred 
to tbe prealdent oT tbe road that Ita omplo;ea and Ibelr famlll« might aeeure aome of tha 
beoeBla to be derlTed from that Unfveralt;. and he had according); apok en lo some of the 
profnsora, who had consented to give a few InatmcliTe lectures. Tbuathe worklngmen of 
the laborator; and machln»ehop are brought together. It la wonderful to oteerre tbe 
Inlereat aC minufactaring dlilrlcts In libraries and reading-rooms. Woodberr; hss Jnat 
organised lucb an aaaociste institution. In which all elassea and aeela, Proteaiants and 
Cathollca, are happil; unllnl, Oatonai'llle, a place of len (ban 2,l>m InhablUnta, baa 
maintained for aeTCral ;eBTi a similar aHoclation, encouraging not onl; reading but also 
music. thednuna,and tbe pla;iDg of bilTlardsIn a reputable place. It linotewortbythat 
tbe eitabllabment of the CatoniTilleLtDrar; as "s genera] meeting, place for cltiiena." haa 
iati?]; resulted In a memorial to tbe Legislature for the Incorporation of lb la Tillage Into 
a townb; itself. Tbe Importance of achooli and IJbrar;asaoclatlona,ugermiof corporate 
life, and aa points of cobeston forcburcb aecli, lagraitual]/ becoming apjiarent. 

On the drat of Januar;, ]g»Z, the Uercanlile Ubrar; Association, which wai first atart«d 
in ]«30b; a few clerka and busineu men, opened Ita doora to the public Ina new bultdlDg, 
erectedBabeadquanemrartfaelniateeaoriheWllaonSai ' 
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loleaTclheclt;). TbeWlh»nbuIldlng,thaupperpartDf which Isderoted 
ia ufficea,!* altusted upon a eoniealent comer, and fronta fashionable Cbarlu Street. 
Baltlmoreana paaaing tbli fine new bnildlng on New Year'a Da; could look in from the 
sidewalk upon a most Iniiting scene. Natural!; eTer;bod; entered to attend tbe reccp- 
Uon giien b; the preiident and UbrarUn of an old Baltimore auocistlon. now nacuad 
from its haaement quarters and aids-bill tandenclee. and flrml; atabllibed in a eontenlent, 
well lighted, high]; attractlTe place. Tbe apaciou) rooms, their comfortable and aien 
•legiot appearance, the eTtdenU; Increaied anppl; of new books, papers, and magaiinea , 
the perfect ease and freedom of acceaa lo the ahelres-lbese thing^ combined with the 
vall-known ^t that the preaident of tbe Aasociatlan had made the transfer at hia own 
eipenae. and bad guaranteed the rental of the building for Btc ;eara, reTolutlonlied tha 
UercantUe Llbrar; in a da;. Tbe membership brgan to Inciease, old mcmben letumcd, 
eTer;bad; determined to pa; hla subscription, and it ia now confldenll; believed that tbe 
Hercantlle will once more become self-eupportlng, notwithsUndlng the Immediate pros- 
pect of a Free Orculatlng Llbrar; for all Bi " ' 
on BODK accounts, a llbrar; which ia ni - 
comer haa man; sllnctiona. 
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JOHNS HOPKINS UmVESSITY CIBCULABS. 
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Tbnv week« ttlfr the Sew Teu't opealng of 
Pratt to iha Mif or and atf Council of Baltlmon 
hia Uulb«Try Street IM (Tduad it 00,000) i fin- 
1100,000 TQlumo*, »nd sorting, "»heo mdj foro 

■9 propert)', embrKlng gmundi ai 



idag bis propodtlOD U> erect upon 
>rar7 bulldiag, aimbleoriioldilig 
r," Id the Bummei of IBM, aboot 
I buildlDg. M[. PraU i 



deedlolbidtT.andl 
totl,0S8,333.S3^ Thea . 
wai that the citj should make the Library a municipal liullliitloii.br creating an annuit 
of Jao.OOO forerer, payable quarterly to a close corporation of truileea, for the future main 
tcnance of the Ubrary In Itg variou* branchea. Ths point of Ibe whole matter li nc 
generally understood. The Library, according to Mr. Fratt'a Idea, la to be, not priialel 
endoired, but a public IniUtutlon, suppori«d by public moneyi. He glra outright 10 th 
oily of BalU men the nim of 1833,333^3^ and luggesti that 1( oe added to (he slukfug fuB 
for the gradual payment of tbe city dubt. Of coutw, if applied to library purpOKs, th 
Income of the money donation, at the nlo of gli per cent., would yield the precise tmoui 
of the required annuity, although at preMnt rales there would probably baa deficlenc 

which the city would hare to make up by aeir-UiatloD. Butf ~ 

city of Baltimore can apply the Inlereit or principal of lb Is don 

whaterer, and 11 may eren lose Ihe whole amount by bad In 

bound forerer to pay an annuity of f.ni,Dua to support lis Fret 

act of the CltyUouncil.oa the 31st of Jauuary.slgual bylheM 

of Ur. Pratt'a generous and lkr-«lghled offer were formally KCepted. In token of public 

appreciation of prlrate munincence, the municipal goremment recommenda that tha 

(rusteea, whom tlr, I'ralt la to appoint, orgiaiie under the Dame ofThe Enoch Fnll 

Free Library of Baltimore aty." 

WorkiBen are now preparlnglhe ground (or the new building, the details of which were 
Itlannedbyan arebltecl under the peraonal direction of the ProToal of the Feabody Inatl- 
lute, who has been Mr, Pratt's chief advlwr In this regard. Tha Freioat. In an artlclf 
eiplainiug to the Baltimore pubUc the plana of the new tlbrary—an article pnbliahed at 
(he same time as Mr. Pratt's letter— eaya; 
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Public Library, for, by ac 



blthnoA haa long needed a popular Ubrai 
e Feabody InaUtule. That callectloH al 
n In their difficult aud recondite pi 



oent her noble scholar's llbmry 
supply itudents with all they 
aense can It supply tha want d[ 
the ftrsal mass of the people. The great want of hooka at home, whlcli the Feabody 
Llbrury. aa a reference library, eanDot poaslbly meet, will now be auppllcd by the muulB- 
oent endowment of Mr. Fralt. These two libraries will form a complete library system, 
each Buppleuien ting the other; each aupplying a want that the other does not reach. 
And there will be no rlrairy between them, unlen It be a generous riislry for ercellcnce, 
each la Ita owa sphere of uaefUlneas. One la Intended for scholars, tha other for Itao 
people. One la denlgned to promote the highest culture of the learned few, the other to 
Increase the knowledge uid iQtelllgeaee of the buay many." 
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la altogether Independent of public or pri 
1. Broad schemei of philanthropy like that of JubD Mc- 
Ihe clllea of Baltimore aud Maw Orleana for the education 
'embody, who left tl.2.'SO,DaO (or the founding of the Feabody 
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ion. His legal adili 
1, was a member of th 
It the Feabody plan 



! if Mr. Pratt should 
originated ten years 
Tsllon of eilitlng Ubi 
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Initllute In uaitimore; insioi jonns nopiiua, wdo iciif j,uui,uuu.one nan loranoapiuu, 
Ibe other half for a uuif eraity.^iuch philanthropy Is the product not alone of broad 
allon with snggestire 
^rnment of the spirit 
wcribe the runDatl<ra 
which has grown by 
en of the Mercantile 
lon Free Circulating 
I of the Feabody Inalitute fruoi 11a rery 
'111 In which Ur. Pratt'a Idea waa Brat 
one realised more fully Iban did these 
did not embrace the Idea of a papular lending library. In a 
letter to Ihe original hoard of Peabody trusleea, tholoundcrof the Inalltule proTided for 
'* an OT tensive library,tobewe]lfurnlahedlncTerydepartment of knowledge — to be main., 
talned for the free use of all persons who may dealro to consult It — to satisfy Iha rcsearchea 
of students who may be engigBd In the pursuit of knowledge uat ordinarily allalnable In 
the prliate llhrariea of the country." He diati nelly recommended "that it shall not be 
eunitrucled upon the plan of acireulating tibrarj; and that the books ahall not be 
allowed to be taken out of the building, except In Tery special cases, and In accordance 
vith rules adapted to them aa exceptional prlTilegea." Evidently Mr. Peabody's idea 
was to esUbllsb a library for scholariy researeh, somelhlug like the British Mnaeum. 
Other prerialona for his Inatllnte show that he waa aiming to engrkfl upon Baltimore the 
oiaboola of the highest culture attainable In the great capitals of Europe. He Instituted 
"lectures by Ihe moat capable and accompllabed scholacs and men of Bclence." He 
planned for a Conserralo^ of Music, a Gallery of Art, and an annua] exhibition ot 
paintings. He established a ayitem ot priiea, not for common schools, but for high 
achoola. He aimed at the higher education, and meant to eleiate the masses, not by 
descending to their standards, but by raising theirs to hia. And the far-sighted wisdom 
ot the Feabody foundaUon la now evident in many ways, in a growing intereal In libra- 
ries and good booka, In tha development of the "high school" idea Into a anlversliy. In a 
wonderful popular interest In sclentlDc lectures, lu classical music, and art in general.. 
Kothlng proves lo well the power of high ideas as their InHuence in creating a detnand 
for higher things. The Feabody Institute and Che Johns Uopkloa Unlvenity make theil 
InBoeDce fell In the mechanlc'a workshop aa well aa in schools and Ubrarlea. jn 

XI la Impoaslblslo a tew words to give any adequate conception of the present resoaieM 
and growing wealth of the Feabody Library. That collection for echolarly rtaaaich wwi 
begun in lesi, and now embracts 73,000 volumea ot a strictly scleDtlflc eharac|ar. Po^n- 
lar worki, ephemeral Utaraturs, and " the latcat novel" have beeu rigoroualy aieluded. 
The trustees of the Feabody Inatltute, who are among the most respected. Influential, ud 
cultivated men In Baltimore, have held Brmly to the Feabody Idea of securing the hlghaat 



and the best. "Qulally, without pMiae, wilhoat parade, amid Bucb Ignonnt eaTjUlof 

and vltoperatlon, they have punued tteir work of collecting a library which sbovU 
fUmlsb Ihe student the best books In all languages, and in all departments of homan 
knowledge." The eollectiou was begun through the aid of apeeialiaia in Tarious parte of 
the country, who recommeoded booka, many of which wera purchased by Eurapean 
agenta. Prefeason at Harvard, Yale, Brown, Virginia, and Michigan nnlvcrailieB, lec- 
turers at the Feabody Inatltute. scientific men in WishingUtn, spoclsliala and gentlamcB 
of culture m Baltimore, have all eofiperalod with the Froioat ot the Peabody Institute In 
hia laborious and ruponilble work of choosing a library for scholars. At first there waa 
naturally little demand for the original sources of kuowledge, works of science in fbreign 
languages, the eoUcctloni of learned aodstlea, and the proceedlnga of the gmt academies 
ofEunjpa. "We cannot cnato scholars or readers touseour library," said the Provoat, 
In an address lo the public in 1371, "but we can makeacollecllon of books «bleb all 
scholars will apprecUM when they ahaU appear among us, as they surely will sotoe day." 
That day has come. Already in 1371, the Idea of founding i great unlveralty was in the 
mind of Johns Hopkins, and aliesdy he had chosen upon bla board of trualees several of 
the managers of the Peabody trust. The two Inatltutiona now supplement one another. 
A learned foundatlou Is slowly building, with a library of research for lla corner-atone. 

The Johns Hopkins Unlvenlly does not attempt to duplicate collections already eilit- 
ing in Baltimore, uutem there Is some special demsnd. The institution enjoya the In- 
calculable adranlageof free accesa (o thePeabody Library. OneortwoCnlverallychwes 
meet in a small lecture-room of the Instltulo for the sske of using Its valuable resouTMa, 
The same privileges are accorded by the Maryland Historical Society, where alv) Univer- 
sity classes have mel, and where there is an excellent collection of Americana— manu- 
KriplB, pamphlets, and Blea of old newapapers, aome of which lalter have been utllissd 
by Von Hoist In his studies for the " Constitutional History of the United States." By 
the conrteey of members of the Balilmora bar, ths Jaw Library is also made easy «( 
acoea to advanced students of history and political science. The Maryland ^ilieDpal 
Library, the legacy of Ihe Ute Right Ber, W, K. Whlttlngham to his diocese— a unique 
collection of ecelnlaallcal llleralure (Catholic and Froleaiant), comprising ancient folka 
Bod rare edlliona of the classics, church fathers, and schoolmeu— this modern cloister 1> 
open to advanced students of church hiatory and inatitnlloDa. The library ot tha Johns 
Hopkins has a cbaracter quite lie own. In point of slie this collection, now nnmberiug 
about 11,700 bound volumes, islnferior to five other libraries In Baltimore, that ot tha 
Peabody Inslitule (73,000). Meraotlle (57,000), Maryland Inatltute (19,000), Odd Fellowi' 
ia),»00), Maryland Hlatorical Society (17,0110). But It would be unjust 10 meuon Ik* 
tlBeiency of the Unlvenlly library by any material scale. At the outset the trusteca ot 
the Johns Hopkins seem to have conceived the idea that a library ahould form an organic 
part of Unlveralty work. The newly-appolnted professors, associates and fellowa wen 
consulted aa to what books they needed for the immediate prosecution of their jesearehea, 
and those booka were flrat ordered. From the very foundatlou, the library baa grown in 
the direction of special worki ng*)lleclioni, rather than of ■ library-muaeum. Small 
departmentJibrarlea have been formed in separate rooms, with fadlltiea fbr qoiet 
rtaearcb. The syalemstle policy of Ibe Unlveralty has been toward colonising special 
libraries in the very class-rooms and work-shops. The chemists have long bad their own 
reference-library In Ihe laboratory-building, ao tbat students, without personal Incon- 
venience or n^lect of work in hand, can look up apeclal points in any of the complelB 
seU of chemical Journals, Lleblg'i jtnaafen, and Ihe like. The ProfMsor orOmkbaahls 
aeminary-Ubrary, and other departments are working In the same direction. 

In addition to these apcclnl llhrarla, there la a Unlveraily readlng-iwim, which Is tka 

comforUble,altractiTely tbmiabrd, well-lighted and cheery, it may be termed a Unlvenlly 
parior, or the Johns Hopkins family library, where all departmeuu are entirely at bone, 
and where every member of the Unlvenlly household can help hlmaelflo books or psil- 
odlcals. Thertlsnoobstructivepollcyoatbepaitoflibrariana. Thebooksareuponopea 
ahelves, and within easy reach fhtm Ihe floor. The collection contains chleHy works fsr 
general rafereuce, not merely encyclopiediaa, dictionaries ot various langnagea. map^ 
hand-books of biography, art, and science, but alao worka of rlaaalc, (lamaolc, French. and 
English literature, biatory, philosophy, snd science— sUndaitl books which not merely 
persons of liberal culture, but even so-cslled "narrow specialists" have l^equent oecaiiga 
to consult. Men lake the volumes they want, sit down at one of the long Ubls, and wort 
quietly, without asking queallona, for everybody seems lo know where averythtaigls to b« 
found. When they have finished, they return the books to their places, aa thongh tbcy 
belonged to a private library. It a book is lo be taken away, of course It moat be cbsige' 
by the library attendant, who smploys a card-eystem of receipts and keeps an alphabsUoI 
account of all absent volumes, which may be recalled If demand arises, bnt wblch Mb9- 
wiae may be renewed ftom time to time. In the reading-room may also bs found, anaagd 
by departlDSuta upon long tables, a remarkable collection of periodicals, pstdlaha] la 
various couDtrlee— England, Scotland, France, Qermany. Austria, Holland, Belglom, IlalTi 
Greece, India, and the United Slatea. Some of these Ibrelgn periodicals are the proael- 
Ings of royal academlea and learned aocletlea, notably of London, Edinburgh, DoHIa, 
Farls,BerIln,Vlenna,St.Fotersbnrg,CopenhBgen, Bom^Venlor, andCalentU; aodnas 
of them are received in eichange for the mathematical, philological, and other sdenllia 
puUlcations of the University. 
One of the most interesting features, perhaps, of the library management is the biksM 

tables Id the reading-room, of new French, Oerman, and English books wUi^ may ba •( 
special value lo rniveraity men. Copies ot these books maybe reeoiuDSDAed lirlM 
library by lostructota, and pennanently retained, or may be disposed of to IndtvUtak 
Kolhlng Is ordered for the mere sake of pesaasrioB- Tslue la ose siod (bs kw of imiai 
and supply control the choice ot books. Ths main Ids* Is to keep pace vlth tks fV 
of sdenca and with the advancing needaot ipeclsUals. iMlesd, Otsteliw^ «f b a u » lM 
simply an inlsrestlng eablnat of literary curiosities, tbs rnivenlty Ubraiy hsa dttlt 
been a bssy laboratory of science, where new troth ladlacoTBisd bf astad^ tfllsliiil 



2^ Johnu Hopkins Vniveraity Circulart are printed by Metara. JOHN MURPHY £ 00., 182 WeH BalHmon BtnH, BM- 
more, from whom copies may be obtained. They may alao be procured, aa aoon aa pvbliaked, from Meaara. OVSHISBS i 
BAILEY, No. 263 Weat Baltimiire Street, Baltimore. Price 5 cenla each. 
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Abstracts of the More Important Papers Read at Recent Meetings. 



Scientific Association^ 



January meeting. 
Smoke Ring Phenomena, by R. W. Prentiss. 

These phenomena take place in what are called smoke or yortex rings, 
the particles of smoke showing the vortex motion of the air in which they 
are suspended. For the purposes of experiment and illustration they are 
generally made hy generating smoke in a box and driving it out sudacniy 
through a circular aperture in the side of the box ; they are also familiar as 
the rings produced oy smokers. It is well-known that when one of these 
rings is projected into the air it moves forward with a gradually decreas- 
ing velocity, slowly increasing in diameter until it is finally destroyed by 
friction and currents of air. A mathematical investigation of the motion 
of the air outside the rin^ shows that it is flowing through and about the 
ring in the direction of the motion of the ring. So that if two rings are 
formed having a common axis of projection and very nearly equal veloci- 
ties, the one behind moving a little the faster, the second ring will pass 
through the first and then the first will pass through the second, &c., etc,; 
the rings changing position throughout the motion. One ring revolves 
about the other. It is, however, generally difiScult to realize this phe- 
nomenon in experiment. When one ring is projected directly after another 
it slowly increases in velocity and decreases in radius until quite near the 
first ring when it suddenly and rapidly increases in velocity, passes through 
the first ringand then immediately expands to allow the first to pass through 
it, and this ring goes through a similar course. Produced m this way, 
the revolution is quite violent, and the rings are generally broken up and 
destroyed after only two or three revolutions. The motion, however, 
approaches uniformity as the velocities and circumstances under which the 
rings are produced are more nearly alike. One of the singular phenomena 
to which attention was called is the production of two rings, one smaller 
than the other, by the same impulse, the one revolving about the other 
with quite uniform motion, in accordance with the principles for the 
motion of two rings. 

But the rings are not generally of equal density throughout, the smoke 
accumulates in the lower parts and the motion becomes unequal, giving 
rise to the second phenomenon. As the motion ceases, the dense por- 
tion of the smaller ring lags behind and fulls down in a loop, while 
the upper portion continues its motion about the main ring, winding 
itself about it. The loop is drawn out into two long filaments, while 
the bottom of the loop separates into two strands or rolls of smoke 
connected by a thin sheet of smoke which finally disappears. Those two 
strands together assume a circular shape, while the main filaments fall 
down in two loops through this ring, mrming altogether a delicate and 
well defined figure, somewhat similar to the outline of a basket. This 
phenomenon also takes place when very dense single rings are formed; 
successive portions of the ring fall down in loops, each of which finally 
assumes the figure described above. These facts, capable of observation, 
seem to indicate that the whole ring is a sheet of smoke, made up of a 
series of still smaller successive rings. It is, in shape, like the surface 
generated by a plane spiral revolving about an axis in its plane. Each 
point of such a spiral would describe a circle which would be the circular 
axis of one of these constituent rings. If at any time this surface separates 
into two parts along one of the rings, each part keeps up the spiral motion, 
folding up (as a coat sleeve is folded up) into a separate ring similar to 
the original ; and wo have the case of the two rings. If the separa- 
tion takes place along the lower part of one of the rings, we nave 
the second phenomenon described above. The separated part folds 
up into a half ring or loop, giving rise to the basket outline, while the 
upper portion continues its motion with the main part of the ring. A 
quite distinct phenomenon results when a dense portion of the ring falls 
rapidly down. The resistance and friction of the air produces vortex 
motion in the outer part of the mass which gradually results' in the pro- 
duction of a complete vortex ring. 

On a Logical Problem connected with Assurances on Joint 
Lives, by J. J. Stlvestbb and.F. Franklin. 

Dr. Franklin stated, at the request of Professor Sylvester, some formulae 
obtained by the latter relating to the enumeration of objects grouped in 
classes, ana showed how these formulae may be obtained by the rules of 
symbolic logic. The determination of the totient of a number, and the 
deduction of the values of survivorship annuities from tables of joint-life 
annuities, are instances of the application of Professor Sylvester's formulae. 



Salpa and the Discoyery of Alternations of Oenerations, by 
W. K. Brooks. 

**Some years ago I became convinced, from the study of living specimens 
of Salpa, that the two forms, the chain salpa and the solitary salpa, are 
male and female, and that the single egg. which each chain salpa contains 
at birth, passes into its body before birth, from the ovary of the solitary 
salpa, which is therefore the true female. I then asserted that salpa is not 
an example of alternation of sexual with sexless generations, and that 
Chamisso discovered a great natural law through an error. As my con- 
clusion has never been accepted by other naturalists I have, for some years, 
watched for an opportunity to review the subject, and Professor Baird has 
aflbrded me the desired opportunity this winter, by furnishing me a supply 
of perfectly preserved specimens. 

** The study of these specimens has afibrded a complete confirmation of 
my view, as I have been able to procure a complete series of microscopic 
sections, showing the eggs at all stages, from the time when they originate 
in the ovary of the solitary salpa to the time of impregnation in the body 
of the male nurse." 

February meeting. 

On the New Dividing Engine, by H. A. Rowland. 

On the Oxidation of Di-ethyl-benzol Snlphamide, by W. A. 
Notes. 

It was found that when para-di -ethyl-benzol sulphamide is oxidized 
with potassium pyrochromate, sulphuric acid and water, a mono-basic 
acid containing one less carbon atom is obtained. The second ethyl group 
is neither oxidized nor broken down to a methyl group. 

The presumption that the unoxidized ethyl group is in the ortho position 
to the sulphamide group is verv strong, both because, in compounds con- 
taining two methyl groups with a '* negative " atom or group, it is always 
the ortho methyl which is protected, and because in all known cases where 
we have sulphamide and carboxyl groups in the ortho position they form 
a sulphinide. This acid is not a sulphinide. 

This case is of especial interest as showing that the law, stated by Pro- 
fessor Remsen several years ago, with regard to the oxidation of Wnzol 
derivatives, may hold true when a larger group than methyl is to be 
protected. 

On the Effects of a Gradual Rise of Temperature on Reflex 
Actions in the Frog, by W. T. Sedgwick. 

An abstract of this paper is given on page 180 of University C^cuUtr, 
No. 18. 

March meeting. 

On the Geometrical Forms called Trees, by Prof. A. Catlit. 

The object was to recall attention to the remarkable theorem (due if 
the author believes to Prof. Sylvester or M. Camille Jordan) that every 
tree has in two different senses of the word a centre or a bicentre, viz: i 
centre or a bicentre of length, and a centre or a bicentre of number. Firtl, 
we consider the length of the several branches which proceed from any 
knot (the length between consecutive knots being taken as unity)— the 
theorem is that there is always a knot (and one knot only) from whieb 
proceed two or more longest branches ; or else a pair (and only one pair) 
of adjacent knots such that from the two knots proceed two or more 
longest branches, one at least from each of the two knots ; we have thos 
a centre or a bicentre of length. Secondly ^ we consider the number of 
knots upon the several branches which proceed from any knot; if for 
any knot these numbers are for instance a, )3, 7, d, e then, I® every snm 
p-^y-{-^-{- e of all but one of these numbers is at least = remaining 
number a ; or else, 2° there is a term a which i8 = )9-|-y+c5 + £ + l; 
or else 8° there is a term a which is greater than /J+y+d + e+l. Th« 
theorem is that there is always one (and only one) knot for which the 
numbers on the several branches proceeding* from it, are as in 1°, or ebe 
there are two (and only two) knots (and these a pair of adjacent knots) 
such that for each the numbers on the several branches proceeding from 
it are as in 2^. We have thus a centre or a bicentre of number. 



In connexion with the reference to his name in the above Prop. Stl- 
YJfiSTKB stated that to M. Camilio Jordan was due the credit of being 
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tho first to discovor the existence of the centre or centre-pair of each kind 
described in the above note. In entire ignorance of M. Jordan's work 
he rediscovered for himself the centre or centre-pair of the first kind, and 
was the first to make use of tho method immediately flowing therefrom 
to solve the problem of finding the forms and the number of tree-graphs* 
corresponding to a hydro-carbon or h3'pothetical hydro-boron series with 
a given number of carbon atoms. His results, which he communicated 
from time to time to Prof. Tait, of Edinburgh, were however as regards the 
ascertainment of the number of such graphs, purely arithmetical, but 
giving all the different forms of the so-called trees or (more properly 
speaking) ramifications for different values of the number of atoms up to 
a certain arithmetical limit. Tho problem was subsequently taken up 
from this point by Prof. Cayley, who obtained general generating- func- 
tion formulae for effecting the denumeration of the graphs. Mr. Sylvester 
then proceeded to explain his method of arriving at the first kind of 
centre or centre-pair of any given tree or ramification. 

To this end he supposes all the terminal branches of the tree removed. 
A tree with a less number of nodes is thus brought into evidence which 
ia subjected (if possible) to like treatment and so a third tree with still 
fewer nodes is arrived at. As this process cannot be indefinitely continued 
(for if 80 a finite number could be continually diminished) we must at 
length come to a tree or ramification whose terminal branches cannot bo 
removed without leaving nothing in the form of a tree remaining. So 
long as not less than three nodes remain, since they must not form a 
triangle, for that would be inconsistent with their appertaining to a rami- 
fication, the process of lopping off terminals cannot be brought to a close. 
Eventually, therefore, this process must lead to a system of branches all 
radiating out from a single point, or which being removed, only an 
isolated point remains, or else to a sort of double-beaded mop or broom 
consisting of two such radiating systems stuck into the two ends of an 
axis. This is the case of bicentric or axial, the former of a monocentric 
ramification. Thus every ramification may be said to belong either to a 
central or an axial class. He concluded with suggesting that some general 
chemical or physical property or set of such properties might reasonably 
be supposed to exist serving to distinguish between these two classes or 
genera in the case of the well developed series of the hydro-carbons. 

On the Inflaence of Changes of Arterial Pressure upon the 
Poise Rate in the Frog and the Terrapin, by W. H. Howell 
and M. Warfield. 

The paper gave an account of some experiments upon the isolated heart 
of the frog and the terrapin, similar to those carried out by Prof. Martin 
^pon the isolated mammalian heart. 

The method used in isolating the heart was to ligature all the great 
veins and arteries leading to and from the heart, with the exception of 
the vena cava inferior and one of the aortas; the former of these was 
connected with Marriotte's fiasks containing defibrinated calfs blood 
diluted with an equal bulk of sodium chloride solution 0.6 per cent., 
which served to nourish the heart, while the latter was connected with a 
thanomoter which recorded the heart beats, and with an outflow tube, by 
raising or lowering which arterial pressure was varied. 

All central nervous influence was removed from tho heart by cutting 
the vagi and the sympathetics, and pithing the cervical spinal cord. 

A new water manometer was described, which gives much more accu- 
rate tracings than the ordinary mercury manometer, and registers smaller 
variations of pressure. As the general result of the experiments, it was 
stated that variation of arterial pr&^sure up to the highest point of normal 
blood pressure, has no direct effect whatever upon the pulse rate of the 
isolatca heart of the frog or of the terrapin ; confirming for these hearts 
the results obtained by Prof. Martin from the isolated mammalian heart. 

On the Nature of the Molecule of Ozone, by Ira Remsen. 

Borne recent experiments have shown that nascent oxygen has the 
power to oxidize carbon monoxide to the dioxide. Ozone has not this 
power. Now when ozone is transformed into oxygen by heat, free 
atoms of oxygen or nascent oxygen ought to be formed, if the commonly 
accepted ideas regarding the nature of the ozone molecule are correct. 
Experiments recently performed under the speaker's direction by Mr. 
S. H. Keiser, show that when carbon monoxide and ozone are heated 
together until all the latter is transformed into oxygen, the former is not 
oxidized. This result cannot readily be explained. A full discussion of 
the subject will be given in tho American Chemical Journal for April. 

April meeting. 

On the 8-Square Imaginaries, by Prof. A. Catlet. 

These are the system composed of unity and seven imaginaries (analo- 
gous to the 1, t, J, k of quaternions) and connected with the 8-square for- 

*In accordance with the nomenclatare employed abore, the writer uses here occa- 
Btonallf the word trm, bat conaiden his original word ramiflaUion more correct. A 
|ree is a ramification with one point fixed as a root or origin, and no such fixed origin is 
sappoaed to exist in the graphs in question. 



mula in the same way that the quaternion symbols are connected with the 
4-square formula (or formula for the expression, as a sum of four squares, 
• of the product of two sums each of four squares). It is shown that the 
new imaginaries are of necessity non -associative. As rogards the quater- 
nion symbols the definition of the relations between the symbols has 
reference to the only triad ijk which can be formed with the symbols — 
in tho case in hand the definition depends upon 7 out of the 35 triads; and if 
for instance t, j, m belong to any one of the remaining 28 triads, then 
these three symbols are non-associative, but are such that t..im = — y. m. 
The paper will be published in the American Journal of Mathematics, 

With reference to the above communication Prof. Stlvestkr referred 
to the general question of representing the product of sums of two, four 
or eight squares under the form of a like sum, and mentioned that Prof. 
Cayley had been tho first to demonstrate, by an exhaustive investigation, 
the impossibility of extending the law applicable to 2, 4 and 8 to the case 
of 16 squares. The new kind of so-called imaginaries referred to by 
Prof. Cayley are, as far as Mr. Sylvester is aware, the first example of the 
introduction into Analysis of locative symbols not subject to the strict 
law of association, and he considers the law regulating the connexion 
of the two products represented by a succession (»f three such symbols, 
most interesting, inasmuch as such products are either identical, or if not 
identical, of the same absolute value, but with contrary signs : most per- 
sons, before this example had been brought forwari, would have felt 
inclined to doubt the possibility of locatfve symbols (vulgo imaginary 
quantities)* whoso multiplication table should give results inconsistent 
with the common associative law, being capable of forming the ground- 
work of any real accession to algebraical science — the results of Prof. 
Cayley referred to above, seem to show that such doubts are open to 
question. Mr. Sylvester mentioned as bearing upon the subject of 
so-called imaginary quantities, that in his recent researches in Multiple 
Algebra he had come upon a system of Nonions, the exact analogues of 
the Hamiltonian Quaternions and like them capable of being represented 
by square matrices. Mr. Charles S. Peirce, it should be stated, had to the 
certain knowledge of Mr. Sylvester orrived at the same result many years 
ago in connexion with his theory of the logic of relatives; but whether 
this result had been published by Mr. Peirce, he was unable to say.f 

On Concave Gratings, by H. A. Rowland. 
On Animal Polymorphism, by E. B. Wilson. 

This paper gave a brief discussion of the nature of polymorphism in 
animal colonies, with especial reference to tho so-called polymorphism of 
the Pennatulaceu. In studying the development of tho colony in 
Renilla, it was found that the peculiar and characteristic mode of bud- 
ding shown by the sexual polyps is characteristic also of the rudimentary 
polyps or "zooids.'* There is a manifest relation between this mode of 
budding in the sexual polyps and the environment of the organism, 
and in view of the structure of other Pennatulacea, we seem to be justi- 
fied in the conclusion, in accordance with the prevailing views of 
symmetry, that tho mode of budding in the sexual polyps is directly 
dependent on the relation of the organism to its environment. If this 
conclusion is well-founded, then it follows with considerable probability 
that the rudimentary zooids cannot have acquired their present mode of 
budding in their present position, for they agree with the sexual polyps 
in the law of budding, but differ widely from them in their relation to 
the environment. And furthermore it is impossible to conceive how the 
zooids can ever have occupied such a position as to agree with the sexual 
polyps in this relation. 

From these considerations it seems probable that the zooids are not 
degenerated polyps but are new formations which have inherited certain 
peculiarities from the sexual polyps. It is immaterial whether we 
call them organs which simulate individuals, or individuals in a state 
of arrested development; in either case the various members of the 



* Using 9, ^ /, t4 to denote thousands, hundreds, unit«, tens, the year of grace in which 
we live may be represented by + 8A -f 8/ + 2(i, B, h, t, u, being locative symlKils which it 
would be absurd to style imaginary quantities; but they are as much entitled to that 
name as the <,y, /;, orany like set of symbols — the only essential difference being that 
the one set of symbols is limited, the other unlimited in number— and accordinglv the 
law of combination of the one set is given by a finit« and of the other set by an infinite 
multiplication table. We might mark off tlie specific difference between the two casej. by 
defining the latter set as unlimited, the former as recurrent or periodic locatives or locators ; 
the locative* indicate out of what basket, so to say, the quantities appearing in an analyti- 
cal expression are to be 8elect<!d— the multiplication table dctormines the basket into 
which their product is to be thrown. Under a purely analytical point of view this is all 
that is wanted— but in the apfilication of quaternions to pmbK'mH in nature, it becomes 
necessary to give s|)ecial significance to the baskets or rubrics (which would do as well) 
to which the quantities belong and understand them to signify that certain geomctriuaJ 
processes of setting are to be performed. 

The true analytical theory of quaternions has nothing to do with this setting part of 
the business, and regards quaternions as matrices of tho second order of a certain 
determinate form, and accordingly the whole analytical side of the theory of quaternions 
merges into a particular case of the general theory of Multiple Algebra. 

As far as the present writer is aware, Professor Cayley in his memoir on Matrioei. 
(Phil. Trans., 1858), was the first to recognize the parallelism between quaternions and 
matrices, but tho idea and method of effecting their complete identification is due to 
the late Prof. Benjamin Peirce or to his son Mr. C. 8. Peirce. 

t Mr. C. S. Peirce gave a form of this Algebra in a paper " On a Notation for the Logic 
of Belativea " publianed in 1870. The class of Associative Algebras to which this belongs 
were termed quadraUt by the late Professor Gifford. lOommunieated to the Editor by Mr, 
JWree.] 
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Trora these pariph Wginnings. Mayor Courlenny, of Charleston, in hii 
recent uddreEa on education in South CHrt'limi. Icuvra ihu erroneous im- 
prreaioD that Tree »;ho(>ls were not innlitulcd in thiit Stole until ISII, 
whereas Ihey were renlly erectpd in many jwiriahes and diotricli aX a much 
earlier peritid. Aa far back na 1710, a Tren scliniil was eslBhli-t'ed in 
Chnrlealon. Similar institutions were planted at Oorcbeeter, Childibury, 
BeauTort. Ninely-Sii, St Thomas' Parish, St. Jamei, Santee. and else- 
where Many of Iheie school* owo their origin to leeaciea bequeathed 
them hy |;encrous parishioners, like Bcrosford, Ludiam, Child;, nnd 
others. Dorchester was settli'd by a colony of C on grpgntiona lists from 
Dnreheitcr, Ma^enchu setts. This little colony, the offshoot of the best 
tvpc of B pariah town in New Bnglund, cmi^nitcd to South Carolina 
about the beginning of the last century and settled in a place which Ihey 
called after tbeir old parish-home. These democratic Puritans brought 
With them their love of popular education, and, through leKiilative 
Cooperation, eatablished a free K'hool in Dorchester, S. C., in the year 
1724, which school was lon^ mainlained by its liberal founders. With 
the i^owLh of primary education, the demand for the higher education 
Increased, resulting in the estublishment of no less than five coltegea and 
■everat Bcademiei before the expiration of the eighteenth century. Many 
eharituMe socielioa also maintained Echools, usually for the education of 
the poor. In some cases even Blaies were taught to read. The Slate 
(Hinslantly encouraged education by donations, immanities, and by vest* 
tnc in school-boards escheated properly in villaj^es or parishes. In 
1801, the South Carolina College was founded. By the year 1811, the 
demand for popular edacnti'in had so increased and the country was bvinji; 
ao rapidly settled that a general ayslcm of free schools was innugiirnted. 
Jftom this lime on there was a steady increase in educational iacilities 
nntil the outbreak of the civil war. 

Early English Military lostitntiona, by E. K. L. Gould. 

Blackatone says Alfred was llio flrst to create a nalional militia in 
Gngland. Mo record remaini of the laws of this king which juslify such 
k statement. Indeed Ihore is n i;reat dearth of martial legislation 
throiigbimt the early English period. The military organization of the 
Ssxona in England can be undcritood only through a study of their civil 
Institutions, whicb. in many cases, are evidently the uutgrowlh of 
Biilitary beginning". There is a very close connection between the 
organization of eiirly £ni;laDd and of ancient Germany, as r^ards civil 
and military matters. The tithing, hundred, and shira correspond, in 
certain respects, to theeieu*, pagut, and civUa*. described in the Oermania 
of Tacilus. The comitaliu of the German local princijvt is seen in the 
company of tbegns attached to a petty English king, caldorman, or 
bii>bup. The body of personal followers was a kind of standing army, 
independent of the local militia. There are many striking rcEemblancei 
between tba warlike institutions of the early Teutons and of the Vedic 
[W'iiiIps of ancient India. The military cimstilution of early England 
probably sprang from the martial cueloms of the Aryan race. There is a 

fi.erf(:Ct tiUloric continuity in the main idea of the militia system, namely, 
lability of tlio entire mass of abls'bodicd men to serve as a /.niu/<if(ii'm. 
OccHsiiinal military service appears In have been a kind of tax paid hy 
the cllieen to the commonwealth, whether nalional or tribal. In ancient 
India and Germany, as well as in early England, tbo leaders nf the 
martial host, which wa* gathered from lociil precincts, were also the 
governing Buthurilies of those precincts in time of peace. 

Review of the Situation in Dalraatia, with extracts from MS. 
letters liy Arthur Evans, Ragusa Correspondent of the Manchrater 
Quardian, and by Edward A. Freeman, D, C. L., read by H. B. 
Adam8. 

ilarch meeting. 

Local Oovernment in New York, by E. W, Bemis. 

The mannnement of loc«l affairs in New Netherlands was in tbo hands 
of village magistrates nominated by ibo people and confirmed by the 
Govcrnur. With the influx of immigrant* fruni New England, after the 
conquest of New Netherlands by the English, in l(i&4, came important 
modiHmtions of the Dutch fyitem of local government. In l(j84. New 
Turk WHS divided into counties. This English unit of administration still 
retains an Imporliint place In tbe local autonomy of the above State. 
Tho county is composed of towns from thirty to sixty tqiiaro miles in 
area. Powers of county legislation are invested in county boards con- 
■Ssting of the supervisors or heaJj' of the revernl towns forming tho larger 
unit. ' The connty boards icsue warrants for the collection of all laies in 
Hipport of roads, bridges, the erection of court hou.'es, and other county 

C-po*cs. Town assessors report to the connty authorities. All purely 
111 oCRccrd arc elected by the towns in tuwn'mcctlng assembled. Tbe 
towns ciin make by-laws and establish penaltie* for local ofTences; they can 
rognlnte their own common schools, common lands, fences, and town prop. 
■— Ijr ; they can raise money by local luxation fur public uses, such as 



roads and bridges, if more than the county allowance is needed. Th« 
distinguishing iVaturo of the New York system of local government, •# 
compared with Ihe New England system, is the great power of tho county 
in control of its towns. New York has a compromise syrtem, combining 
the best features of Ibo New England town and of tbe Southern county. 
From the New York system has doveloptd that of Illinois, liichigaof 
and Wisconsin. 

Local Seir-Qovernment in Pennsylvania, by E. R. L. Gould, 

In early colonial times, under the administration of the Duke of York, 
the town or parish was the centre of local life. County government did 
not practically exist. All town officers were under the management of 
a constable and a hoard of overseers, who promulgated conatltutlont and 
by-laws and adjudicated petty cases in the "Towne Court" This body 
also looked after the eccli'siuslical intorcfts of the parish. The local 
administration of this period was essentially a reproduction of the Eng- 
lish system. In the early stages of Proprietary rule the town lost it* 
former poailion nnd the county became most prominent. The Ctiuoty 
Court of Quarter Sessions was the centre of authority, and rates wiiro 
levied, roads opened, bridges constructed, and tbe pour cared for under 
county direction. Subsequently Ibe charge of paupers and highways was 
transferred to the township, on which the overseers and superviirors laid 
rates to cover expenditure entailed by these burdens. 

The Pennsylvania system at tbe present time is a compromise between 
the town polity of New England and tbe county administration of the 
Southern Slates The syslem aims at a partition of powers. There Is no 
town meeting where the people may come together and frame by-lawi 
for their own government. Neither is the township represented by a 
supervisor upon the Counly Board as in New York, Michigan, Illinois, 
and other of tbe Norlbern and North-weslcrn Stales, The township 
officers have tho power to levy a rnnd tax, but only on tbe basis nf ths 
last adjusted county valuation. Counly assessments are made to defrar 
the ordinary expenses of local government, Tbe poor are usually, though 
not always, a county charge, and when such is the cose are supported 
from the general county fund. The county is tbe leading local unit 
and. under the common weallh. may be said to wield the largest share of 
political power. It regulates affairs directly and its officers are respon- 
sible to Ihe people for the exercise oi administrative control. (This paper 
was read befriro the Pennsylvania Historical Society, May 1, 1882, and is 

Local S el f- Govern men t in Illinois, by Albekt Shaw. 

The local institutions of Ihe West are not novelties nor experiments. 
In main features they reproduce those social arrangements under which 
the Anglo-Saxon insists upon living, wherever he may b« transplanted. 
Illinois may be taken ns tho model western Stale in respect to local gov- , 
ernment. The precise form which its institutions have assumed has been 
largely shaped by the Stale's history. Illinois illustrates the tendency 
of migratiiin to follow the parallels of laiiiude. Ila southern half wat 
peopled from S"Uthern Slates, especially Vii^inia, «hile men from New 
England and New York occupied the northern half. Tho settlers brought 
their ideas and habits with tbcm. Tho New England men came fr"m 
self-go vr-rnini; agricultural communities, where the pc-'ple made laws, 
chose offlcrs and vuted local tBx<>B in the democratic "town meeting." 
Tbo New Kngland county wai litllo more than a name; the town^lirp 
WHS the real political unit. Ihe Virginia scl tiers, on the other band, bad 
not been acruelomed to organised nei^'hborhoi'd life or to local self-gov- 
erniiicnt. In the Stales of the fouib, county officers appointed by the 
State government administered Srate laws. 

Illinois passed from Krench In English hands in ITtiS, and was in 17T8 
made a Virginia county. A decade later it passed under the governmsnt 
established by the Urdinance of lli^l, which cuiiUrmed forever to iha 
people innny crent principles. In IhlR it was adniitlrd as a State Il« 
early ronnectiim with Virginia, as wi'll at the temporary government 
erected under the (Jrdinancn, had alrea'iy given a souibern cast to its 
adminitlralive forms. Tlie southern half of the Slate alone being settled 
at Ibo time of its Hdmissi.m to the Union, the Constitution of I81S, 
naiuriilly, provided for a coimty system similar to Virginia's. Somhem 
migrali<m lu Illinois declined alter ibe MiFsourl Compromise of ISJO, 
and Northern people filled up the Stale. The new CoirMituIion of 184B 
compromised with Ibe iwo systems of local government by |irovidin^ 
that counties might, on popular vole, be placed under township organi* 
nation. The northern counties at once adnpted the township fy^irm, 
southern counties remaining under Ihe counly system. At the prcf<ni 
time about four-Hflhs nf the 102 counties in the Stale are under lownrhip 
government. This result was materially furthered by the U. S. Land 
Survey system, which divided the public domain into townships, and 
allolted land in each township for school purposes. 

The annual "town meeting" of the whole voting population is the 
central fact in township gnvcrnment. At this meeting the people elect 
local officers, diM'uss neighborhood interests, vote taxes and enact by-la>i ' 
and rules covering a wide range of local topics. The Supervisor is iha 
biisinefs officer uf the township, and the Supervisors of the several town- 
ships constitute a Counly Board which manage* counly affair*. Bi|;b- 
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Wajs nnd echaols are proviiied for by tho townahips, while the cnro of the 
pour il entriuted pilher t'f the cnunly or the lawnsbips as ihe pmple niuy 
deurmine. Eiich townshin electi two justices of ihe peace. Tho county 
URlnUinB a judiciiil uUblishnient and controls matters which concern 
the townihipB in eommon. Aa In theBouth,Bo In Illinois nnd throughout 
the West the county is the politicBl unit within the State. General lavs 
provide for the incorporation and municipal government of " villages " 
and ''cities," requiring a niininium pnpiilatxon of SOO for the former, and 
of 1000 for the latter. The compass of this abstract precludes details of 
eauaty, township, ajid municipal govcrnmenla as provided for in the 
■talutes of Illinois. 

AdmiQistration of the City of Berlin, by RicaAHD T. Ely. 

Berlin, like other Germnn riliei, occupien somcwhrtl Ihe same potition 
with regard to the state government ciercisinR control over it, that the 
German states du with reference to the Kmpire or our states with refi^r- 
«nce to the Federal Government at Washington. But the government 
of Berlin regembles an American State more closely than it does n Gcr- 
man one. It is republican wilh an aristucratic tendency. The cituena 
ftre divided into three classes according to the taxes they pay. The flrtt 
class includes tbe highext tax payers. It begins with the citizen pnyin; 
the highest lax and ends when enough of the largest tax payers are 
'Included, ao that the sum total of tbe taxes they pay ia equal to one- 
ihird of the taxes paid by the ritixena of the municipality. The second 
clan comprises in similar manner tboae who pay the second third of ihe 
entire lai. The third class embraces those who are left— tho poorest 
citizenB. Each class has tbe same number of representatives in the city 
Mscmbly, which ia a body corresponding to a stale legislature. It con- 
lists of i03 members, which ought not to bo considered loo large Xo rep- 
raent properly a city containing over one million Inbabitants. The 
representatives iu the municipal ssserably are elected for six yean, the 
term of one-third expiring every two years. They receive no pay, as 
their oSce is wbat the Germans call an Ehrenamt — a place of honor. 
One. half of them must possess houses. 

Tbe executive branch of the city government ia the magiatracy, a col- 
legiate body, consisting of thirty-four members. The Oherburgerfntister 
(chief mayor) and Bu-gtrmtitleT (mayor) are nt tbe bead of Ihe mngia- 
tTacy. Tbe chief mayor, mayor, and other paid uiHgiatrates, whose whole 
time U eooBumod by their official duties, are elected for twelve yean. 
The other magistrates are elected for six years, one-hulf rctirinj; at the 
expiration of each three years. The members of the magistracy must be 
ConBrmed by the King. 

The higher officcre in Berlin, as in other Prusaian cities, must bo 
appointed for life. Ibis is one of the'pro visions of tbe municipal Irw of 
Prussia. This avoids rings and machine politics. The life appointees 
faave proved faithful and honest in Berlin as in Vienna, This is a hotter 
device for getting rid of rings than the one a number of American cities 
appear disposed to try, namely, that of mskini; the mayor absolute. We 
have already too many forma of despotism in this country. 

The net expenditures of the city government of Berlin In 1876 wore 
considerably less than $7,000,000. Une single itL'm In the cost of the 
municipal administration of New York city for 1681 oxcoodvd this by 
over $1,000,000. This was the interest on the city debt. 

The pH[>er, of which tho above ia a brief abstract, appeared in Tht 
Balion, Mew York, March 23 and 30, 1882. 

The Inslitutiona of North Carolina, by Hknby E. Shbphebd. 

Mo one of the original thirteen States preserved, wilh more devoled 
tenacity, the form and tbe spirit of English institutions than North 
Carolina. In some instances antiquated uuigcs were retained after their 
final abolition in Kngland ; aa for example, bcneSt of clergy, abolished 
Id England in I8J7, but In force in North i^^arolina until 'lS5D. The 
Kortb Carolina Bill of Kighta, and tho Halifax Constitution, V'c, Hid, 
were largely drawn in language, aa well us in spirit, from Uagnu Uharta 
and the English Bill of Ulghts. This can be ascertained by the mi-sl 
eaioal examination of the several documents. The stricteat projierty 

Sualiflcations were requisite to render eligible to membership in either 
ranch of the Legislature, or to the right of voting for members of Iba 
Senate. In accordance with a genuine English tradition, property in 
land was looked upon as the basis of civic freedom. The popular brunch 
of the general assembly was known as the House of Commons, a simple 
transfer of tbe EngliFh designation. 

British slalutei have been reenacted in North Carolina, and the com- 
mon law repeatedly declared in force. Modea and fornis of procedure 
have been introduced from England, and the decisions of the Supreme 
Court largely controlled by a strict regard to English precedent. Sir 
Edward Cake has ever been revered as tho oracle of tho common law, 
and American commentators accepted with reserve if not with distrust. 
Tbe character of legislation in tho State has been In great measure 
affected by English precedents; as for example, the revolution of 1088. 
Thus the XXXlI Article of the North Carolina Conalitulion of 17T6, 
Imposing disabilities upon Koman Catholics, was inspired by tbo bitter 
memories of James ll's time. In this same Constitution the sixth section 
of Ibe Act of Sattlemont is substantially reenacted. Borough representa- 



tion prevailed in North Carolina until the adoption of tho amended 
Constitution, 1836, three years later than the pusmge of the memorable 
English Kcform Bill, which destroyed ao many " rotten " boroughs. 

Until IbS.'i, the General Assembly met annually, and the Oovornor 
was elected annually by tho Ueneral Afsembly. The morbid dread of 
executive uaurimtion or encroacbment which animated the leading apjrita 
of '76, impelled them to reduce the ofBoe of Governor to a mere phantom, 
deslltulo of authority or dignity. The reformed Constitutions, adopted 
in accordance with the Reconstruction Acts, have destroyed mucb of 
what was antiquated and venerable In tbe legal and political system of 
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Review of Professor C. K. Adams's 
Literature," by H. B. Adams. 

April meeting. 

Markets, Fairs, and the Atlanta Exposition, by 6. J. Ramaoe. 

The national fair at Atlanta forma an interesting chapter in insti- 
tutional history. It must be looked upon aa tbe historic outgrowth of 
old English fairs and markets, which were reproduced in this country at 
a very early date. In all countries where inler-communiealion is slow, 
fairs are a very necessary inttiiulion. They are held several times a year 
at speciBed places, and are the distributing centres of all iligbtly advanced 
societies. " What we know as a fair," says Herbert Spencer, " ia the 
commercial wave in its lirst form." In ancient times neighboring 
tribes, iu order to avoid acy disputes in regard to boundary lines, always 
left an open, neutral tract, b 3, tho meni-cormnrcA, between their different 
village communities. Here it was safe for merchants to come with their 
warea. and here also treaties were made. Ilcnce Hermes, who was the 
god of boundaries, was also tho guardian of merchants nnd ambassadors. 
The intimate connection between fairs and markets, and the growth of 
international ideas is thus clearly seen. The Roman Jus gentium, accord- 
ing to Sir Henry Slaino, was the outcome of old market law. The 
English fairs and markets are of remote origin. A study of ancient 
Anglo-Haxon law will show the high estimate which early English kings 
put upon Iheso inftituliona. No fair or market could exist without a 
grant or prescriptive right. Two courts of an inferior nature were 
attached to these fairs and markets. One was tbe clerk of the market'* 
court, and the other was tho court of pU pmtdre. The former, presided 
over by the clerk of tho market, the old Saxon portroeve, had cognlrjince 
of various violations of market regulations, such as forestalling, regra ting, 
tbe use nf false weights and measures, etc. The court of pie pmidfe, bo 
caUed from tho duaty feet of the suitors, who usually attended the ralrs 
on foot, was eslablisned for securing summary justice, and was presided 
over by the steward of the lord of the fair. Kacn lord of the fair bad the 
right to collect toll, which was dcSned by Edward Ihe Confessor to be 
" libcrtnUm emendi tt venrttmih in terra sua " This old toll, which dates 
far back in early English history, seemii ulao to have at limes partaken of 
tho nature of an enrnest or pnrtial payment, and atill lives on in many 
rural districts, where persons entering on a contract are accustomed 
to exchange a button or a piece of metal as a pledije of gooA fiiith. The 
" Mirrour of Justice," in describing the abhorrence of the Anglo-Saxons 
fur nil secret contmcts, deSnes the toll as an expedient for compelling 
cpcn contract*. The universality of fairs held in all lands, from ancient 
India to the Aztec cities of Mexico, abows that it ia a mistaken view to 
regard them as of Church origin, though they were considerably influ- 
enced by tba Church. The latter, however, built Itself and its various 
fairs and festivals upon instituliona already existing. Theao old English 
faira and markets, with all their peculiar bii-toric characteristics, were 
transplanted to the English colonies in America, and were encouraged by 
slHtut"ry law in Now York, Uasaachuaclta, Maryland, Virginia, the 
CarolinoBi and elsewhere. Wilh the increased growth of commercial 
centres and improved means of inler-communicalion, these old institu- 
tions, while losing almost entirely their commercial importance, still live 
in tho various county and state fairs and exhibitions. The same causes 
and influences which have resulted In tho world fairs of Europe, at Paris, 
Lnndon, Dublin, Amsterdam, and other cities, with all the attendant 
influences upon the growth of international ideas, and the higher develop- 
ment of the commercial ju» genl'wm. have aUo slowly been at work in 
America. New York and Philadelphia have each bad an International 
Expofition, and Atlanta, the mnrket town of tho New South, the chosen 
morcA, where Northern and Souihern ideas are interchaniiing. has juat 
closed a great national fair, which haa had mnny wholesome influences 
upon all sections of the Union. 

Ifote of tlie Discovery of a Court Lect upon St. Clement's 
Manor, in St. Mary's, by Jouk Johnson. 

No authentic in.ilanoe of a Court Ijeel cnn be found in tho written his- 
tory of Maryland. Even the eiistcnce of the institution, either in this 
Crovioce or under tho proprietary government of Pennsylvania, Is denied 
y some writers. Bocent inrestigations concerning; the maoDrial system 
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fint sarface at the point {xyz) ; also let a/?x denote the direction cosines of 
the normal to the second surface at the corresponding point (f7^). We 
have then 

_ dy dz dz dy . 
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similar values for a, /?, y. Write these as 
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Tbis last determinant then breaks up into the product of two deter- 
minants. The first of the two is V bordered by 1 horizontally and 
10 vertically. The final result is readily found to be 
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By writing a, p^ y = a, b, e = f , 7j^ ^ we have at once Gauss's expres- * 
sion for the measure of curvature expressed as a determinant of the 
fourth order.* 

Note on Partitions, by 0. H. Mitchell. 

If the number of ways of dividing an integer w into j or fewer parts, 
none greater than t, be denoted by the symbol (w : t, j), and if 

where E means <<the number of integers in," then 

H'-»,j)= 2 (a:: to — a:,j — 1); 
« = ip — i 
by a successive application of this formula j may be reduced to unity, 
whence 

(^:ij)= 2 2 2 2 (1). • 



X.ssW — i 



Xj-2xj-«;j x^«2ar,-x^ «. x=-2z._,-x 



y-s 



•Some weeks after the above note had been read I discovered that the Theorem had 
annoanced, without proof, by Neumann, in Vol. XI of the Mathemaiiiche Atmaien, 

T. C. 



This is written symbolically for what the expression would become if the 
last sign of summation were replaced by 1 + f2(xj^t) — [-^/— i — *?/— sli 
the range of its variable. The last two signs of summation may ba 
replaced by 

J I ^[2xy^S - a:y.4 + e] + ^,^(2V_.S) + 2 } I ^(a:y _s) - [2iry_a- */-4] 
+ 1 — e| +e|^[2ary_s — ary_4] + l| — 1 807^5 — 2ary_4 + ^[2xy_4 
- Sary-s + 2] + ^(a:y_s) - [2x,_s - xy-*] } { 1 + H'J-^) - [2*/-S 

— X/-4] — ^[2a;y.4 — 8ary-s + "^l } t where e is the residue, modulus 2, of 

^(ary^s) — r2a:y_s — ^j-i\ + 1» *nd where n^ative values of the quanti- 
ties inclosed in [ ] are to be neglected. 

As a special case of the above 
(u; : i. 8) = } {^(u; - i+ e) + ^j^H + 2} |^(«,)-u7 + i+ 1-e} 

+ e{^(ti>-t) + l}-{^(u))-i + ^[2i-ti; + 2]}{^sH-u» + t 
+ 1 — ^[2t — u; + 2] I , where e ^ residue mod. 2 of ^(w) — «y -|- » -|- 1. 
Thus (100:85, 8) = }| 7 + 88 + 2\ Zee— HJ — /eC — 85 + 86\ 

|66— 14 — 86| =42.26 — 17.16=820. 

By use of the formula it is easy to obtain Prof. Sylvester's formula* for 
7 : i^j\ — (to — 1 : i| j) in terms of partitions of lower orders, viz. : 

(u;:i,j)-(ti;-l:i,j)= 2 (to-2t + 2<J: i- <f,j-2) 

— (w — t — 1 : t, j— 1). 



(u; 



March meeting. 

On the Geometrical Representation of an Equation between'-; 
Two Variables, by Professor Cayley. 

An equation between two variables cannot be represented in a satisiae^;* 
tory manner by a curve, for this serves only to represent the correspond- 
ing real values of the variables : to represent the imaginary values the 
natural course is to represent each variable by a point in a plane, viz: 
the variable z, = a; + ty, will be represented by a point the coordinates 
of which are the components x and y of the variable, and similarly U16 ^ 
variable 2', = a:' + ty^, by a point the coordinates of which are the com- ' 
ponents x\ y' of the variable : the equation between the two variable! } 
then establishes a correspondence between the two variable points, or say ^ 
a correspondence between the planes which contain the two points respe^'*"* 
tively : and it is this correspondence of two planes which is the propiy 
geometrical representation of the equation between the two variables: to 
exhibit the correspondence we may in either of the planes draw a networic 
of curves at pleasure, and then draw in the other plane the network of 
corresponding curves. This well known theory was illustrated for the 

case z' = 1/2* — 1 ; taking in the infinite half-plane y = + about the 
origin as centre a system of semicircles, to these correspond in the infinite - 
plane of x'y' a series of lemnisoate-shapcd curves : and by means of these 
It is easy to show in the second plane the path corresponding to a given 
path of the point 2, = 2; + iy, in the first half-plane. 

On the Properties of a Split Matrix, by J. J. Sylyestsr. 

Suppose a square matrix split into two sets of lines which need not 
be contiguous and may be called ranges, say ABC^ DEFO, Let the sum 
of the products of the corresponding elements of any two lines be called 
their product. It is well known (see Salmon's Higher Alg., 8d Ed., 
p. 82) that if the product of each line in the first range by every line in 
the other is zero, the opposite complete minors of the two ranges will be 
in a constant ratio, say in the ratio I : A. Call the content of the matrix 
A : then it follows, if 6*, 2 denote the sums of the squares of the complete 
minors in the two ranges respectively, that 

-^=-^2 = A. 

But by a theorem of Cauchy concerning rectangular matrices S is equal 
to the determinant (A^ B, C]>, i. e. to the determinant 

AA AS AC 

BA BB BC J 

CA VB CC 
and similarly l=lD,E,F,Oy 

so that A« : I* :: (/>, E, F, G)* : (A, B, C)« 

and iS2 = Aa. 

Suppose now that the product of every two lines in the entire matrix is 
sero. Then into whatever two ranges the matrix be divided the ratio 

•See M99Mngw qf MathemaHes, May, 1878. 
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X*xl* (Binee atl but the dii^ODftl term* in tbe matricM which eipreu 
the rKtiol' : i* vtnish) will be expreascd by the ratio of one limple pro- 
duct lo another: ihaa tx.gr. for the ranges ABC: DEFO 
X* ! I' :: D'.E'.F^. Q'.A'. B'.C; alw a> =-4". B'.C'.D'. E' .F". O' . 
If we now further suppose thnt tho sum of Ihc Bqiinres of Iha elemeati 
1b each line Is unity, t. e. that ^ > = B> = C» = D» = £' =• F> = G" = 1 , 
it will follow that every minor whatever divided b; its opposite will be 

•qual to & (for on the hypolhesis made, -j- ^ -^ ^ A}- 

A?so A will be plus or minus unity since A> ^ 1. Thus it is seen thnt 
we may pass by a natural transition from the theory of a split to that of 
«lt orthogonal or self- reciprocal matrix— to sbow which was the principal 
motive to the present communication. It ia by aid of the theorem of the 
mlU miMztbat I prove a reniarkable theorem in Multiple Algebra, viz; 
UiBt if the product of two matrices of the same order is a complete null, the 
ram of tbe nullitica of the two factors must be at least equal to the order 
of the matrix — the nullity of a matrix of the order u beine regarded aa 
nnity, when iU determinant simply is lero, as 'i when each first minor 
•iroply is zero, as 8 when each second minor ia zero ... as (u — I ) when 
each quadratic minor is zero and as u [or absolute) when every element 
tl zero. This theorem a^ain is included in the more general and precise 
one following—^ any numbtr of nalrieet of the same order be muHipUed 
ttgtther, the nullity of t/ieir product it not Itn than the nutlily of any 
nngUJaclor and not greater than the turn of the miUiiiet of all the ttctral 

In Prof. Cajley's memoir on Matrices (Phil. Traiu., 1B68) tha verjr 
taportant proposition Is staled Ibat if 



b« any niitris of subttitubon, lay m (here taken by way of illustration 

of the order 4) the determinant ^', j^~ " ^, _ „ %, '" 

\ a'" h"' e'" 4"' — m \ 

idMltlcally zero ; or in other words, ita nullity is complete. By means of 
the above theorem it may be shown that the nullity of any i distinct 
•Ifrebraical factors of such matrix ia equal to >. i having anj^ value from 
Uiltj up to the number which eipreatea the order of the matrix, inclusive. 

Ifote on the Noa-Kocltdean Triganometry, by W. E. Stobt. 

.Using Dr. Klein's generalization of Prof Cayley's projective measure- 
iMDt, it is proved that tbe formulae of spherical trigonometry apply also 
to anjr n on- Euclidean space of two dlmenaiona, provided that angles and 
•Un (lines) are replaced by cerUin conitant multiples of them. The 
deduction will be given in detail in the American Journal of Mathe- 
MCtiet. 

jlote on Partitions, bj G. 8. Elt. 

A table of partitions may be coastriictod in the following manner. 
Ptil the first line and the first two columns of a rectiini;le with I's, and 
Miy other element is obtained in this way. For the >'* element in llie.i'* 
oommn. add to the (i — !)■* element in Iboj'* column the i" element in 
U»(j — «)'* column. Thus we get the table 
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16 


21 


28 


38 


49 


66 


82 


105 


131 



Numtier the columns commencing with and tbe lines commencing 
with I. This is the same table Euler gave in the Com. Arlth. Coll., 
Vol. I, p. 07, and is of course capable of indefinite extension. Euler 
•oDstructed hU table by lines instead of by columns, and ho shows that 
the number of partitions of u things into_j or fewer parts, (lo.' to, j), is 
eivoD by tbe number in the linej and column u. Thus (12: 12, 7) — 65. 
The value of the symbol (u .- i,i), t, r. the number of partitions of w things 
into j parts, none of which snail be greater than i. can also be found 
from tbe table in the majority of cases, viz : when the greater of i end j 

b ^ —5 — , by the following rule : suppose i > j, for if not it only needa 



to be remembered that (u; i,j) ^ (\p: j, i). Then to find tha Taluaof 
(u>.' i,j), subtract from the value of lie: u, j) as eiveu by tbe table th« 
• sum of the first (w — i) elements in the (j— I)"* tine and add to it 0, 1 
or 2 according as 

i>^^^,='^^ oT = '^^-. Thus the value of (14: 9,7) U 106 

, — {l + t + 2+8 + 6) + = 98; or again (16: 6, 6) = 110 — (1 + 1 
'+i + 3 + 5+7+10 + 18 + 18) + 1 = 61. 

The proportiun of the number of times this rule gives the value of 
■ (id.- i,j) is J when 10 is indefinitely large. But for ordinary values of 10 it 

is much larger. Thua out of tlie 276 possible eipreasions when to ^ 12 
: all are given by this rule : of the S30 expressions when u < 16 alt are 

given exceptthefollowingaii (IB: 4,4), (14: 4,4), (16: 8,6), (16: 4,4), 

(16: 4, G) and (16: 6, 6) which are readily seen to be equal respectively 
: to 3, 2, I, 1, 6 and 13. And generBlly those expressions not given by 

this rule are the easiest to calculate by tha ordinary mechanical means. 
These formulae were also obtained. If A'^ the whole number of 

expressions fur any particular value of u, 









being taken into account- Thusifu^lOO w 

Finally this value for Ztf was obtained, for u7 even 
«-«„ 2n' — 8n> + 28» — 2* 1*=J^,. , ,, „ 

1 S ^ I (iai{ai~l) + 2ait^) 



and for w odd 



<"^ 



— I , only positive values being taken into 

account, and f jn ^ n — f£ ( — ^^~ I , tbat ia fjn is the excesi of n over 
the greatest multiple of i which is leu than n. Thus as an example, 
lfn=25 

„ /26 — 7\ , ^ /26" 18\ „ ^ /25 — 21\ ,.. 

■ -U 
^,26 = 1, ^,25 = 1, f,25 = 6. Substituting we have £ ^^ = 2188. 



April tneelmg. 
On Associative Imagineries, by Paor. Catlkt. 
The imaginaries [x, y) defined by the equations 
!E'=M + fty 
xy^ ex-\-ity 

y*=gx + hy 
will not be in general associative: to miilie them so, we must bare 8 
double relations corresponding to tbe combinations x*, x^y, xyx-, xy*, yx*, 
yxv,y'r,y* rotpectivcly, vii: tbe first of these gives x.x' — x'.x^^O, that 
U-i, = x{.,x-\-by)-{'>x+h)^. = b{vx~xy),^bne-e)x + lf-d)y}i 
that is = *(e — c) and U = b[f—d): and similHrly for each of tbe other 
terms : we Ibui obtain apparently IG, but real iy only 12 relations between 
the 8 coefficients a, b, c. d, e, f.g. A, viz ; the relations so obtained are 
»(«_e)=0 (twice), 6(/— rf) = 0, g{e — e)=0, j(/—rf) =0 (twice), 
V-e<( = (twice). fts-f/=0 (twice), 
e> + rfo — Off — cA = II, d'-\-be — ad — bh = 0, «• +fg ~ag~eh=^0, 

yi + fte_a/_ft/. = 0, 
c[e-.e)~i^+de = Q,b{f~d)—cf+de = 0. 

From the first four equations it appoari that either J^O andy^Oor 
else e^e and d^^f: for brevity I attend only to the latter case, giving 
the commutative system 

x'-=ax + by, 
xy ^yx^cx-f- dy, 
y' = S* + Av ; 
in order that this may be associative, wo must still have tbe relation* 

e' + rfj — ag — eA = 0, 
rfj + fte— arf — 4A = 0, 

cd d'-\-bc ad 

which are all three of them satisfied by y = -r- , A = , vii : 

we tbiu have the associative and commutative system 
x' = ax+by, 
xji = yx = cx+dy, 

. erf , d> + ie — ad 
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I did not perceiTe how to identify tlii» sjatem with «ny of the double 
•Igebrns of B. Peirce's Linear Accociativ^ Algebra, aea pp. 120-122 of the 
Bcprict, Amtrican Journal of Maihematiee, t. IV (1881) ; but it hai been 
pointed out to ma by Mr, V. 8. Peiree, that my system in the general 
CBie ad — be not ^ 0, is eipresiible as a mixture of two algebras of the 
form (a, 5, gee p. 120; whereas if arf — 6e = 0, It is reducible to the form 
(e,), see p. 12:!. The object of the present Note is to exhibit in the limple 
case of two imaginaries the whole system of relations which must subsist 
between the coemcienta in order that the tiiia|;inaries may bo associative ; 
that is tbe system of equations which are solved implicitly by the estab- 
lithment of the several multiplication tables of the memoir just referred to. 

Note on Singnl&r SolntionB, by H. M. Pxbrt. 

The difTerential equation of the first order and dt^ree for which u^O 
iia singular solution, may always be written, 

wberey* is the value of j' derived from u=^0, and ^j is a function of « 
ind u which vanishes when u ^ 0. 
The differential equation of the secoDd order becomes after substituting 

rimilarly, if ^, = when u = 6, 



and in general if ^i, f„, ■■f^^i^O when ti^O, 
3»,-i 3U 

au aV 

Hence the following results are easily deduced : 

If n is the least power to which u occurs in ;»,, u^Ois a singular solu- 
tion for differential equations of all orders tesc than . 

If r~—- lies between two integers r and r + 1, « •= satisflea tbe rlh 



is negative, u ^ MtisBes all differential equations, 
tangent to the i 



If < n < ], u = is tbe equation of 
the complete primitive at their cuaps. 



On Cubic Cnires, by F, Fkanelin. 



The investigation in this paper waa based upon a consideration of the 
mixed polars of a pair of points with respect (o the systfm of cubics rep- 
resented by the equation x' -\-y* -|-i' -\-tilxyt = 0; by this meana a num- 
ber of known propertiea of cubics were very simply and consecutively 
obtained, together with some properties believed to be new. The com- 
munication will be made the basis of a paper in a forthcoming number of 
the American Jountal of Maihtmatiet. 
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American Journal of Philology. Edited by Fro- 

ri880a GiLDBBSLEBTK. Vol. II. No. 8. 1881. 

Article I. — On the Fragments of SophocleB. By Robinson 
Ellis. 

Id thia paper Profeasor Ellis has emended and illustrated lome thirty 
odd fragments of Sophocles with especial reference to Professor Campbell's 
recent edition. 

Article II. — Virgil's instructions for Ploughing, Fallowing, 
and the Rotation of Crops. By Clembnt L. Smith, 
Professor Smith combats ihi 
■ editors of the Georgies, that tht 
1, 48} falls in the autumn, a whole year before seed- 
ploughing— for the siike of which Wagner assumes that vv. 47-49 could 
taava been no part of the original poem — seems to Professor Smith purely 
imaginary, and from an examination of the Roman prose writera on hus- 
bandry the conclusion ii reached that Virgil's four ploughings are; (1) in 
early spring, (i) in April, to kill the wceda, (S) in cummer, (4) in the 
tutumn just before sowing. In the matter of fallowing and rotation of 
crops Virgil'a instructions are quite consistent with Tarro's rule for fal- 
lowing in alternate years and with the two year svstem, which the modest 
dimensions of the ordinary Italian farm probably made very general. 
Tet he chooaes to leave his language (Oeorg. I, 71-83] vague and it ap- 
plies as well to a three year system as to any system which secures for the 
land the relaxation it needs, by relieving it 'every other time ' from the 
burden of bearing the heavy grain crop. The difflculty which arises from 
the incongruity of Virgil's presentation of the advantages of rotation over 
fallowing, it is proposed to remove by tranaposing vv. 82, 88, and putting 
them immediately after 76. In this way we should have first a presen- 
tation of two ways of relieving the exhausted land, (vv. 71-76) with a 
statement of the advantage of the second over the first, (82 f.) then would 
«ome the reason why such relief is needed, (77 f.) and from that a skilful 
transition to the subject of manuring. 

Article III^The Semitic vowel A. By C. H. Tot. 

In thia article ProfeEsor Toy has gathered some materinls for the hil- 
(ory of the first Semitic vowel a, giving Urat the cases in which it his 
maintained itself, and then the changes it has undergone. So it is pre- 
served in the primitive or underivcd nouns, in tbe monosyllabic triliterals 
of all the dialects, in dissyllabic triliterals of most — the Arabic being tb« 
richest. So in certain derived nouns, in tbe original form of tbe perfeot 
of the verb, and in certain pronominal forms and moat simple particles, 
Itbosbcen degraded into— 1. d, «. 2. Into i. It has been shortened, ^t 
has been reduced to a sh'wa, it has disappeared. Then again it has been 
'>-~*dened into d, diphthongized into i, and finally subjected to iporadic 



^HNkden 



modifications in the Hebrew HipMl. There has thas been, from the mn 
liest known times, a very considerable movement of this vowel, which 
closely resembles vowel modification, in other families of languages, par- 
ticularl* the European, and so far points to the oneness of tbe phonetic 
principles that control the various groups of human speech. 

Article IK — On the position of Shetnalic to. By H. E. 
Shephbbd. 

The insertion of an adverb between to and the infinitive has been noltd 
in a number of reputable writers. Dr. Fitzcdward Ball has discovered 
this peculiarity in at least a score of well-known authors, extendins from 
Chaucer and WicklifTe to George Eliot and Mr. Ruskin. The author who 
most abounds in thia use is Biihop Pecook, the author of the " Hepressor" 
{A. D. UaG), and Professor Shepherd has culled from this work a number 
of phrases which illustrate almost everv feature of his usage, and bH 
noted a number of examples from reputable authors, English and Ameri- 
can, among them some of our most accomplished essayists and philolo- 
gist*. 

Article V. — Assyriological Notes. By J. F. McCcrdy. 
These notes refer to 103, nerp, and ni3 

Article VL — On Tzpii/ in the Attic Orators. By thb Editoi. 

wpiv is a comparative formation. From this follows its negative tenss 
lifJort = ttott/et.) The negative sense carries with it the prevalent uieof 
the aoriet tense. This principle has not been clearly formulated in the 
text books of Greek grammar, although the fact has sometimes been em- 
phasized. There is no exception worth considering to the rule that is 
classic Greek trpiv dv with subj. and rph with opt, require a n^ative in tht 
load. EicGptiona sometimes cited are no exceptions ; the negative sense htf 
escaped those who have adduced tlie examples. Une real exception niuit 
be emended out of existence. On tbe other hand, Trpiv with the indicative 
may follow a positive clause, but man^ of the positive clauses cited an 
really negative, and even when a positive clause is used, the contFxt inutl 
show the equivalency of npiv before to eve until. After this criticism 01 
the ordinary presentation, the author of the paper proceeds to show brief r 
the history of the usage. The dominant construction in the entire periei 
is ir/ifii with the aorist infinitive, an anomalous combination. Tie 
various theories as to the origin of this construction are briefly Ait- 
cussed, and this discussion is followed by the statistics of theoratorical ossts 
of ir/ji'i', with a presentation of tbe normal Greek usa^e under each boS. 






not much to say, Demosthenea use« the 
simply ; Isokrates in bis more formal oraUons employa tcpirtpot-i 
for tbe sake of balance ; Lyslas is sharp Mid mueulini 
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There are three elaborate Reviews^ one of Storm's Engliaehe Philologie 
by Professor Garnictt, one of the works of Spyridon Lambroa by Air. 
Thomas Davidson, and one of Gustav Meyer's Qriechiaehe Orammaiik 
by Dr. Bloomfikld, in which the reviewer has introduced a Note on the 
Theaiy of Sonant Coeffieienia. Professor Lanman has noticed with some 
detail Peile's Tale of Nala. The other reviews concern Mezger's Pindar^s 
Siegealieder, Arnoldt's Chor im Agamemnon dea Aeachylua^ Seuffbrt's 
Deutsche Literaturdenkmale^ and Otis*s Elementary Oerman. 

Reports are made of the Rheiniachea Museum, Fleckeiaen" a Jahrhueher^ 
Philologua^ Kolbing's Englisehe Sludien. 

In the Correspondence there is a letter from Mr. A. S. Cook on The 
Philological Society^a Engliah Dictionary, 

The management of the journal at the close of this, the second volume, 
offers to new subscribers the two back volumes for $2.00 a volume, pay- 
able in advance. 

No. 9, which is the opening namber of Vol. Ill of the Journal 
of Philology t is in press and contains: 

Articles on Nonius Marcellinus, by Professor Nettleship; 
on the Insertion of an adverb between to and the Infinitive, by 
Dr. FiTZEDWABD Hall ; on Final as in Sanskrit, by Dr. Mau- 
rice Bloomfield ; on the Phonetics of the Ormulum, by Mr. 
Blagkbubn ; on the MSS, of Terence, by Dr. Warren ; on 
**For'Sake,^^ by Professor Qarnett. 

Heviews and Notes of Deffner's Zakonische Orammaiik, Anec* 
dota Oxoniensa, MacMabon's Translation of BrMif^s Demos- 
thenes, Campbell's Sophocles, Ellis's Ibis, Hayman's Odyssey, 
Transactions of Cambridge Philological Society, Recent Pub- 
lications in Norse Philology, 

Reports of Hermes, Mnemosyne, Anglia, Romania, Journal 
de Philologie. 

Correspondence (letters from L. Campbell, L. R. Packard, 
A. D. Savage). 

Studies from the Johns Hopkins Biological 
Jjaboraiory. Edited by Pbofessor Martin. Vol, II, 
No. 2. 

Article I, — List of Medusas found at Beaufort, N. C, during 
the Summers of 1880 and 1881. By W. E. Brooks. 

During the two summers forty-three species were found ; twenty-seven 
of these had previously been described by A. Agassi z and McCrady as 
occurring at Charleston, S. C. Eight of the species found were entirely 
Dew to science. 

Article II, — On the Origin of the so-called "Test- Cells ^^ in 
the Ascidian Ovum, Bj J. Playfair MoMurrich. With 
plate. 

The author worked last summer at the marine zoological station of the 
University, using tha eggs of two species. He comes to the conclusion that ' 
the ** test-ccUs " are simply masses of albuminous matter containmg two 
or three granules of food-yolk, and originate by separation of bits of egg 
protoplasm forced out during its contraction. The meaning of the pro- 
06SS cannot be elucidated until wo know the life-histories of more of the 
lower Ascidia. 

Article III — A Contribution to the study of the Bacterial 

Organisms commonly found upon exposed Mucous Surfaces 

and in the Alimentary Canal of healthy persons. By Oeorqe 

M. Sternbebq, Surgeon U. 8. A. With three beliotype plates 

from micro-photographs. 

The author describes the bacteria found in the mouth, and near the 
openings of other cavities of the body ; and gives an account of the re- 
Bults of their culture outside the body in various nutritive media. The 
object of the paper is to contribute to a knowledge of what harmless 
Tarietiea exist in the healthy body, with reference to the now generally 
Mcepted doctrine that some forms of bacteria when living in the body 
cause iteriooa diaeases. 



Artitle IV. — A Fatal Form of Septicaemia in the Rabbit pro» 
duced by the subcutaneous injection of Human Saliva, By 
George M. Sternberg, Surgeon U. S. A. With one beliotype 
plate. 

The author's saliva contains a micrococcus which causes it to kill rab- 
bits with all the symptoms of seplicffimia within twenty-four hours. The 
subcutaneous areolar tissue of rabbits dying from this is found infiltrated 
with bloody serum and swarming with micrococci. These can be artifi- 
cially cultivated in bouillon made from the fiesh of a healthy rabbit; and 
a small drop of the sixth generation of the artificial culture possesses all 
the virulence of the original specimen. 

Article V. — Experiments with Disinfectants, By Qeorqb 
M. Sternberg, Surgeon U. S. A. 

Taking the infected bouillon referred to above, the author added to it 
various percentages of different reputed disinfecting agents, and then in- 
jected it into rabbits, with the object of seeing if the virulence of the 
micrococcus had been destroyed. 

As a result he puts the disinfectant in three groups. (I) Those efficient 
in proportion of 0.6 per cent, or less. Among them are iodine, chromic 
acid, thymol, ferric chloride, sodium hyposulphite, &c., &c. (2) Those in- 
efficient when present in not larger proportion than 0.5 per cent, but efficient 
in proportion under 2 per cent. In this group, with others, are included 
carbolic acid, salicylate of soda, zinc chloride, potassium permanganate, 
and borax. (8) Substances which fail to disinfect when present in the 
proportion of 2 per cent. In this class we ffnd glycerine, alcohol, pyro- 
gallic acid, alum, &c., &c. 

Article VI. — Observations on the Direct Influence of Varia* 
"^ tions of Arterial Pressure upon the Rate of Beat of the 
Mammalian Heart, By H. Newell Martin. 

The experiments were made upon dogs, whose hearts were completely 
Isolated physiologically from all the rest of the body, except the liings. 
The heart was suppliea with defibrinated blood of a constant temperature, 
supplied to the right auricle from a Marriotte's flask, and therefore under 
constant pressure. The result arrived at was that variations of aortic 
pressure, oetween 25 and 140 millimetres of mercury, had no influence 
whatever upon the pulse rate. 

Article VII — The Influence of Variations of Arterial 
Pressure upon the Pulse Rate in the Frog and the Terrapin, 
By Wm. H. Howell and Mactier Warfield. With one plate. 

The method employed and the results obtained were essentially the 
same as those described in connection with Article YI. (See p. 208.) 

Article VIII, — Some Notes on the Development of Arbacid 
punctulata. By H. Oarman and B. P. Colton. With two 
plates. 

The eggs were artificially fertilised, and their development followed 
until the youn^ sea-urchins emerged from the plutei. The authors 
describe in detail the structure and habits of the pluteus in its various 
stages ; and also the structure of the young sea-urchin. 

Article IX, — On the Structure and Significance of some 
^Aberrant forms of Lamellibranchiate Oills, By K. Mitsukuri. 

The species studied were Nucula proxima and Toldia limatula. The 
gills in these species are extremely simple, and the results of their study, 
combined with those of other workers on more complex forms, make it 
tolerably certain that the primitive Lamellibranchiate gill was fila- 
mentary. 

Article X, — Observations on the Early Stages of some Poly- 
chsetous Annelides, By Edmund B. Wilson. With four 
plates. 

This article contains descriptions and figures of the early stages of Ave 

,j;encra of Annelides, viz: Ctymenellat Arenieola, Chcetopterua, Spiochce» 

iopierua, and Diopatra. It is shown that the segmentation of the egg is, 

in its earlier stages, of the same type with some Oligochaeta, Himidinea, 

Qephyrea, MoUuaea, Turbellaria, etc , the egg dividing into two, four, 

^and then into eight spherules, of which four are ect^ermic and four 

^.mainly entodermic. in later stages there are indications of a process 

'which shows some similarity to delamination and suggests the way in 

^ irhich the latter mode of development may have been derived from epi- 

'l>olic invagination. 
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The Ibtvb of Clymtntlla nnd Arenitola are thown to b« Telotroehie, 
wfaich have probobtj b«ea modified by ths larvn having absndoned b 
free Bwimming life. The young Diopatra u an "Airocba," but sbowa 
indicatloiu of baling bean derived from a Telftlrochoua form. Chatnp- 
itrut and Spicehisti-pierm are typical MpBotrocheB; the latter is perma- 
nently monotrochHl, the Utter only in its earlier stages. In Chaiapltrut 
m proviiional belt of cilia appesn, which ia replaced afterwards by a per- 
naoeot belt behind it. 

Articlt XL^The Origin of the Egga of Salpa. By W. K. 
Bkooks. Witb one plate. 

In thia paper the author brings forward new facte which anpporta view 
formerly promulgated by him, in accordance with which each ealjia of a 
chain ii a male, which before its eeparntion from the body of the solitary 
ulpa, receives one egg from it. (See p. 20i). 



No. 3 of Volnme II. of Studies from Biological Laboratory is 
in press, and contains ; 

Article I. — Obaervalions on the Blood-flow in the Coronary 
Arleriet of the Heart. By H. N. Martin and Wm. T. S^dch 
TICK. 

Article II. — The Injluence of Digitaline upon the Work of 
the Heart. By H. H. Donaldson and M. Wabfikld, 

Article III— 'On a New Species of Pilidium. By E. B. 
Wilson. 

Article IV. — Obaerv<dionB on Blood Pressure and Pulse in a 
Cote of Open Ductus Arteriosus tn a Dog. By Wm. H. Howell 
«nd Frank Donaldson. 

Article V.—On the Polar Effects of Weak Induction Cur' 
rents. By H. Sewall. 

Article VI. — On the Development of Starch Granules. By 
A. P. W. SCBIUPEE. 
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rBOPBSBOB Sylvibter. Vol. IV. Nos. 2 and 3. 

Article I.— 'Linear Associative Algebra. By the late Benja- 
min Peiroe. Witb Notes and Addenda, by C. S. Feibce, bod 
of the Btttlior. 

The consent of the family of the late Professor Benjamin Pciree bis 
been kitidlv given to the publication in the Avuricm Journal of Malht' 
inatiat, of his valuable and unique memoir on Linear Associative Algebra, 
of which only a small number of copies in Hlhograpb were taken in the 
author's lifetime, for distribution among his friends. This publication 
will, it is believed, tupply a want which has been long and widely felt. 
and bring within the reach of the general mathematical public a work 
which tnay almost be entitled to take rank ta the Prineipia of the pbilo- 
■ophical study of the laws of algebraical operation. The text has been 
revised and annotated by Mr. C. 3. Feirco; in his foot notes will be 
found, besides other matter, expressions for the units of the various alge- 
bras in terms of the algebra of relatives. The Addenda are as follows : 

1. On the Uses and Trans form ationi of Linear Algebra. By Bkhja- 
MiN PiiRCB. (Presented to the American Academy of Arts and Sci- 
ences, May II, 1876.) 

IL On the Relative Forms of the Algebras. By C. 8. Fkirck. 

IIL On the Algebras in which Division is Unambiguous. By 0. S. 

an one third of 

Article Il^On Tchebychefs Theory of the Tolalily of the 
Prime Numbers comprised vtiihin given Limits. By J. J. 
Btltester. 

If it be admitted that Legendre's approximate formula fur the number 
of prime numbers inferior to a given number, which has been conflrmed 
by direct enumeration of the number of prime numbers contained in the 
irst few millions, can be extended to those remote regions of number 
which transcend the limits and even the poasibililiea of human oxperi- 
eBca, it will follow as a consequence that the average density of the dif- 



tribution of prime numbers in the neigkborbood of a large quantity x 
and consequently that the number of primes id- 
like to say to, between x -\- A 

and (l-)-i)z-|-£, will be approximately equal to , , and therefore will 

become indefinitely great, however small c may be taken. Although 
there can hardly be a doubt that such is the fact, no step had been takes 

SroviouB to Tchebjcheff's researches towards establishing this proposition 
emonstrativoly. Tchebycheff has succeeded in proving it, nut, it ii 
true, in an absolute sense, but fur all values of c exceeding the fractioa 
i. He has done mure, inasmuch as be has given formulae for actually 
ascertaining a number x for all values superior to which there will be at 
least any specified number K of primes included between x-\-A and 
{I -\- t)x -\- B when e has any positive value superior to ^, and A and B 
are any quantities positive or negative. The object of what follows is to 
make a further advance in the same direction, and lo show afion Tcheby- 
,ebcirs own principles that the proposition remains true when e is cnodi- 
tioned no longer to bo inferior to tbe fraction \, but to the fraction 

— "I" J R join ' '" '^"^ '''* *"^^*' "'""^^ unity (the region, so to say, of dark- 
ness) is reduced to scarcely more than Bve-siiths of its value for the flr*t 
named fraction. This conclusion ia arrived at by aid exclusively of 
Tchebychefl's own formulae. 

Tchcbychcff's method may bo regarded as the jlrsf approxiifiation to tbe 
inferior and superior limits of a quantity V'x subject to tbe conditions 

Vx>Ax+F]ogi!, 

Kr < -1* -I- F, log *, 

where KB=*i — fg--(-Vy— ♦jQ etc., (see Serret's Oaura d'Alg^a 

mptrieitre, 4th Ed., Vol. 2, pp. 280-233). and to the further eonditioui 

that V'l! i a not less than V'j' if *>■ a:', and that il^i = when * < 1. 

The limits obtained fur tjix depend exclusively on these definitions, and 
would bo applicable to any function ^x whatever that satisfied them. 

The advance made in this article cunsisu in pursuing the approximation 
through an indefinite number of steps, in each of which use is madeof tha 
limits attained iu the preceding one, so as to bring the superior and infe- 
rior limits to ^£ continually nearer and nearer to eneb other aa regards 
the ;?rinci;ia^ term (a multiple of x] which enters into each of them: the. 
remaining ti'rms over and above this multiple of x in the cipccsoious for 
the limits always continue to be positive-integer powers of tog x, and 
consequently tbe ratio of the limits becomes as nearly as wo please iden- 
tical with the ratio of the principal terms (i. e. of tbeir coefficients) when 
X is taken sufficiently great : this ratio as given in the first approximation 
Is f, but as tbe approximation is continued continually converge* to tall 

never reaches the fraction above referred lo, vJB ; — -f ■■-■-. 

Such, and such only, is Iho small but not unimportant contribution 
here supplied to Tchebychefi*s remarkable theory. As no allusion Is 
made to the possibility of this contraction of the limits In a work pub- 
lished so recently as 1679, by an author so competent as U. berret, Um 
writer presumes that it has hitherto remained unnoticed. 

As a matter of fuct, reeling □□ evidence (although empirical in ill 
character) leaving on the mind scarcely a shadow of doubt of tbe cor- 
rectness of the conclusion lo which it points, tbe true asymptotic vnltieof 

— when }I'X signifies the quantity so designated in M. Scrrel'a article il 

unity. The mean valueof the superior and inferior limits to ihiivalnegiren 
by the ordinary Tcbebychefrfurmulffi is 1.01342... I the mean value given 

by the limits found in this article is .990697 The deviation of tho mean 

from tho presumable true valuo of the ratio is accordingly less than 
.00303 in the one case and more than .01842 in the other, so that (be effect 
of the seemingly slight change in the limits effected in this article is to 
give a result almost 46 times nearer to the truth than that given by tbe 
mean value of the limits previously determined. The article concludes 
with a demonstration that if by any method it should at any time be found 
possible to cause tbe superior and inferior limits of the asymptotic valueof 

— tv differ from each other by a quantity capable of being made [odtt- 

nitely small, the quantity towards which these Uraitt converge in oppo- 
site directions can be no other than unify. 

Article III. — Specimen of a Literal Ihbtefor Binary Quait' 
tics, otherwise a Partition Table. By Pboisssor Catlrt. 

"The table, commencing 1; b; e, i' ; d,be,b'; ... is in (acta Parti- 
tion Table, vii considering the letters A, c, d, . . . aa denoting 1, 3, S, . . . 
respectivel}, it is 1°; 1; 2, II; 3, 12, 111; . . ,a table of tbe partitioas 

of the numbers 0, 1, 2, S expressed however in tbe literal (brm, in 

order to its giving the literal terms which enter into the coefficients of any 
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coyaiiant of a binary qaantic. The table ous^ht to have been made and 
published many years ago, before the calculation of the covariants of the 
quintic ; and the present publication of it is, in some measure, an ana- 
chronism : but 1 in fact felt the need of it in some calculations in regard to 
the sextic; and I think the table may be lound useful on other occasions. 
I have contented myself with calculating the table up to « = 18 , that is, 
lo as to include in it all the partitions of 18 : it woula, I think, be desira- 
ble to extend it further, say to 2=^26, or even beyond this point, but 
perhap without introducing any new letters, (that is, so as for the 
the higher numbers to give only the partitions with a largest part not 
exceeding 26)." 

The above is followed by remarks upon the employment of the table, 
and an explanation of the method used in its construction ; the table itself 
occupies aoout four and one-half pages. 

Article IV. — Note on Hansen^s General Formulae for Per' 
turbations. By G. W. Hill. 

Hansen's expression for the perturbations of the mean anomaly is mod- 
ified in such a way that it does not involve the element he denominates 
as A. In the second place, a formula is given for determining the resid- 
ual perturbations of the radius vector, which does not require the per- 
formance of any integration additional to those already made in getting 
the perturbations of the mean anomaly. This formula is given in its 
rigorous form and also as simplified when either second or third order 
terms may be neglected. It is absolutely necessary to make use of this 
formula in getting the constant term of the second coordinate; and 
advantageous even for getting the portion which involves simply the 
powers of the time. Hansen has nowhere given explicitly this equation, 
although his analysis implicitly involves it 



Article V. — On the Solution of a certain class of Difference 
and Differential Equations, By J. J. Stlvsstxb. 

Very many years ago the writer of this paper fell upon a class of equa- 
tions in finite differences, of which the general solution can be found. See 
the posthumous edition of Boole's Finite Differences, edited by Mr. Moul- 
ton. pp. 229-231. 

The equation in question has the persymmetrical determinant 

Ux. Ux^i t^x + i. 



l/x + l, ^x+2 l^x + »+l. 



(i being any number), for its left 



hand and em« for its right-hand member. Instead of C^x. ^x + 1 • • • • 

d / d \^ 

Vx + «, may be written y, -^ y> • • . i C -j- ) y» and the corresponding 

differential equation will readily be seen to admit of an analogous solution. 
In the present article it is shown that leaving unaltered the left-hand 
member of the equation so formed (whether expressed in terms of Uz and 
its augmcntatives, or of y and its derivatives) but writing, in the right- 
hand member, instead of the single exponential a linear function of t-|- 1 
exponentials, ApartictUar solution of the equation so modified can bo found 

for all values of i provided only that the exponentials in question m' i 

fl^ , . . . , m? remain distinct from each other. In the case of any of these 
becoming equal (unless they all become so at once, in which case the origi- 
nal equation admitting of a known general solution comes back again) or 
what is the same thing in case of any of the coefficients of the linear func- 
tions vanishing, (unless they all but one vanish) the solution becomes illu- 
lery; but if instead of taking any group of the exponentials and making 
them absolutely equal, they be regarded as differing from each other by 
iafinitesimal quantities, such group or each of several of such sroups will 
be.replaced by a rational integral function in x of an or^er mferior by 
OBity to the number of coalescing exponentials in the group, multiplied 
by a single exponential ; and the solution of the equation so modified may 
be elicited from the solution applicable to the general form of the equation. 
The cases of t = 2, i=3, are worked out in full, and there would not bo 
the slightest difficulty in obtaining analogous solutions for the differential 
equations yy'^ — y^= An' + Bb' + G>«, yy^^ y^'^' — yy"^ — y^ y'^^' 
-i- 2yy^Y^^ — y^'^ = i4a* + B^ -f Cfe* + Dd* 

Article VL — On the Analytical Forms called Trees, By 

PEOFB880R CaTLET. 

This article contains a new formula, by generating functions, for the 
Burober of distinct trees of N knots; the formula being derived from the 
eonaideration of the centre or bicentre of number, instead of the centre or 
bioentre of length, which was the basis of the investigation previously 
given by the aathori (Brit, Aasoe. Report^ 1876). 



Articles VIZ, VIII, IX, X,^Notes, 

V, On Symbols of Operation. By Professor Cropton. 

2°. On Segments made on Lines by Curves. By Miss Ceiris^ 
TINE Ladd. 

3°. On the Multiplication of the (n — 1)'* power of a Sym- 
metric Determinant of the n'* Order by the Second Power of 
any Determinant of the same Order. By Thomas Muir. 

4°. On Newton^s Method of Approximation. By F. Frank- 
lin. 

Article XL — Simple and Uniform Method of Obtaining 
Taylor^Sf Cayley^s and Lagrange's Series. By J. C. Qlashan. 

Article XIL— -Forms of Boilers Theorem. By J. C. Qlashan. 

Contents : — 

I. Funeiions of a Simple Variable. 1. Fundamental Form (Rolle's). 
2. Extension of Rollers Form. 8. Lagrange's Form. 4. Cauchy's 
Form. 6. Special case of Cauchy's Form. 6. Extension of Cauchy't 
Form. 7. Forms expressed by definite intesrrals. 8. Remainder in 
Taylor's Theorem. 9. Remainder in Cayley's Theorem. 10. Remainder 
in Lagrange's Series. 

II. Functions of a Complex Variable. 11. General Form. 12. Special 
Form. 18. Remainder in Taylor's Theorem. 

This article covers about eleven pages, of which the last four will 
appear in No. 4 of the Journal. 



American Chemical Journal. Edited by Professor 
Bemsbn. Contents of Vol. IV, No. 2. May, 1882. 

Article I. — On Certain Substances obtained from Turmeric. 
— Gurcumin. By C. Lorinq Jackson and A. E. Menkjs. 

Article II. — Dibromiodacrylic and Chlorbromiodacrylio 
Acids. By C. F. Mabert and Raohel Llotd. 

Article III. — Preliminary Notice on Orthoiodbenzylbromide 
and its Derivatives. By C. F. Mabery and F. G. Robinson. 

Article IV. — Chlortribrompropionic Acid. By C. F. Ma- 
bert and H. C. Weber. 

Article V. — Influence of Peptones and certain Inorganic 
Salts on the Diastolic Action of Saliva. By R. H. Chittenden 
and J. S. Elt. 

Article VI. — On the Determination of Reverted Phosphates. 
By Thomas S. Oladdinq. 

Article VIL — Columbite and Orthite from Amelia County, 
Virginia. By F. P. Dunninqton. 

Article VIII. — A New Mineral from Colorado. By F. W. 
Clarke and N. W. Perrt. 

Article IX. — Oxidation of Metatoluene-sulphamide. Bj Ira 
Remsen and Chase Palmer. 

A Report on Progress in Agricultural Science. By H. P. 
Armsbt. 

Reviews of the Treatises on Organic Chemistry of Roscoe 
and Schorlemmer, and of Wislicenus. Bj The Editor* 

Notes: On a New Oas Regulator, Processes for Direct Cop* 
pering of Castings of Iron and Steel; Artificial Quinine. 

. Recent Publications. 
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MARYLAND HISTORICAL SOCIETY AND 

PEABODY INSTITUTE. 

The following Notes are reprinted from Tlie Nation, New York, 
March 16 and March 30, 1882. 

Deposit of the Colonial Archives of the State with the 

Maryland Historical Society. 

Tlie colonial and revolutionary archives of Maryland are about to be transferred from 
the Land Office at Annapolis to the keeping of the Maryland Historical Society in Bal* 
tiniore, in accordance with a bill lately passed by the Maryland Senate (March 16), and 
House of Delegates (March 12)— a bill which was the outgrowth of a memorial presented 
to the Legislature by the above Society, and already mentioned in these columns. These 
archives embrace the acts and resolves of the Province of Maryland; the council books 
of the Proprietary; the journals and correspondence of the Council of Safety; letters 
from Maryland delegates in the Continental Congress; sixty-two manuscript letters from 
Oeorgo Washington ; letters from Knox, Marion, Gates, Lincoln, Greene, Lee, Lafayette, 
Pulaski, Steuben, De Kalb, De (jrasse, Rochambcau ; and papers relating to the Maryland 
militia, which did such efficient service at the North under Smallwood, and at the South 
under John Eager Howard. While many valuable records of colonial and Revolutionary 
Maryland have been lost or damaged from lack of proper care, those which yet remain 
will be faithfully preserved by the Maryland Historical Society, whose library is already 
a treasure-house of Maryland laws, documents, manuscripts, family papers, pamphlets, 
broadsides, and newspaper files (covering the entire Revolutionary period, and extending 
ts far back as 17*28). For the safe keeping and easy consultation of the State papers and 
most valuable Society documents, a fire-proof room, adjoining the main part of the library, 
will probably be constructed, for memt>ers of the Society are now endeavoring to obtain 
funds for this purpose. The State has made an appropriation sutficient to begin the work 
of "arranging, editing, and publishing" the archives, together with "other documents 
pertaining to the history of Maryland." The State will be the owner of all volumes pub- 
lished by its aid, but the Society is empowered to sell these publications at cost price, and 
to add the proceeds to the State Publication Fund, simply reporting progress, receipts, 
and expenditures, from year to year, to the Legislature. Thus an undertaking which in 
the hands of politicians might perhaps have become a piece of printer's jobbery, as somt 
States have found to their cost, is removed from all temptation and made a scientific enter- 
prise, enlisting not only legislative aid, but also the resources of a learned Society and 
the pride of all good citizens. The enterprise is kept upon a State footing, honorable to 
Maryland, while entirely in the hands of a trustworthy record commission. 

The Maryland Historical Society, when it shall have made the archives of the State 
generally accesriible to students, will be in a position to encourage original research. It 
has a publication fund of 820,000, left by George Peabody for the printing of papers eluci- 
dating the history of Maryland or of the country at large. At a recent meeting, the 
Society voted a considerable appropriation from its treasury toward securing copies of 
certain Maryland documents, missing in the Annapolis collection, and yet preserved in 
England, for it was the custom of the proprietary Government to send duplicates of all 
important Acts of provincial legislation to the mother country. The ''Stevens Index of 
Maryland documents in the State Paper Oflice, London," will doubtless be of great service 
to Maryland in recovering some of her long-lost records. This index, or calendar, contains 
descriptions and abstracts of 1,729 Maryland documents, covering the period from 1626 to 
1780, and thus admirably supplementing the Annapolis collection. The index was pre- 
pared many years ago at the suggestion and expense of Henry Stevens, and was by him 
sold for i&lOO to George Peabody, who presented it to the Maryland Historical Society. 
This gift, of trifling cost when compared with other benefactions to Baltimore by the same 
hand, will yet, like the Peabody Institute, increase and multiply in power in proportion 
to the growing appreciation of its significance. 

Catalogue of the Library of the Peabody Institute. 

The Peabody Institute in Baltimore has now in type something over 150 royal octavo 
pages of its catalogue, upon the preparation of which, by means of an analytical card 
catalogue, the working force of the library has been eiuployed for the past thirteen years. 
It will require four or five years longer to complete the arrangement and printing of the 
catalogue, and it will then probably embrace over 4,000 pages, published in four or five 
volumes. The proof-sheets, covering thus far about two-thirds of the subjects and authors 
to be catalogued under the letter A, promise certain valuable improvements in the art of 
cataloguing public libiaries in this country. Under a given subject, or author, will be 
found not merely an alphabetical arrangement of the main authorities and titles, but also 
an alphabetical grouping of the chief collateral material, monographs, essays, magaaine 
articles, and the like, that may be found in the Peabody Library touching the subject or 
aathor in hand. For example, under the head of "iEsthetics" we find, first, an alpha- 
betical list of authors who have written more or less systematic works upon this subject; 
and. second, in finer type, an alphabetical list of minor authorities, dissertations, and 
miscellaneous articles. The name of the author, if known, is the guiding principle of this 
arrangement, otherwise the catchword of the es:iay or monograph is given, like the names 
of authors, in buld heavy type, so as to attract the eye at once upon the closely-printed 
page. Under the head of an author, for example. "Arago, Dominique Francois Jean, 
]78(>-18o:V' we find an alphabetical analysis of his ''Giluvres completes," seventeen volumes. 
Instead of reprinting the table of contents for each volume, the- contents of the whole 
series are arranged alphabetically, the raicfiwurd (not necessarily the initial word) of the 
titles serving as aguidein the classification ; forinstance,"Surrac<ionc(iioK/I^«et Taction 
chimique de la lumiOre, v. 7 ; Sur les cbronomhtres et Ics pendules, v. 12." This system of 
registering articles by alphabetical catchwords becomes of immense value when applied 



to the publications of learned societies, like the literary collections of the French Insti- 
tute, Cambridge Philosophical Transactions, the publications of the Royal Irish Academy, 
and of the academies of St. Petersburg, Berlin, Vienna, Brussels, and the archives ol 
Munich, and even to English and American reviews. Most catalogues, if they take any 
notice at all of the contents of a long series of volumes, simply give the contents of each 
volume by itself, the result being, in the case of a very long series, that a student is some- 
times obliged to look through several pages of chaotic titles in order to ascertain whether 
there is any material relating to the subject he may have in hand. This annoyance and 
grievous waste of time will be entirely spared if the Peabody idea is systematically carried 
out and subject-titles are arranged alphabetically with appended references to volumes, 
but without regard to the succession of volumes. It should be as easy to find one's way 
through a vast collection of monographs and special treatises as through a complete dic- 
tionary of the English or French language. The body of existing science should be an 
encyclopedia of knowledge, properly indexed for the use of students, so that they may 
add to its volume without duplicating the work of predecessors. 

The practical difBculties and labor involved in such a classification are beyond all esti- 
mate, for the present state of the world's scientific papers is but little reraovcKl from chaos. 
The Peabody idea has not yet been applied to the classification of the special articles on 
natural science to be found in the journals of European academies, but very much has 
been done in the fields of literature, art, and history. The idea is capable of indefinite 
expansion, and is only a suggestion of what the art of cataloguing a great public library 
of rescardl may one day become. The responsibility of the Peabody undertaking falls 
upon the Provost of the Institute, Dr. N. U. Morison, who, in his personal direction of 
this great work, is ably seconded by Mr. Philip R. Ubler, the official librarian of the Pea- 
body. The pains these gentlemen have taken in simply laying the foundations for this 
catalogue is not, and cannot yet be, appreciated by the general public. The special, analyt- 
ical card catalogue, registering not merely all books entered upon the public card catalogue, 
but all magazine articles, analyses of journals and literary collections, was an indispensable 
preliminary to a published catalogue. This work, when finished, will be a vast collection 
of bibliographies — literally thousands of classified lists — which will prove of the greatest 
value to Baltimore specialists, in showing what resources are already available, and will 
also be of the greatest convenience to the public at large. 



A NOTE ON TRIPLE OBJECTIVES. 

The last number of the Vierieljahrsschrifi der ABtronomischen OesM' 
Bchaft contains a review of a paper On Triple Objectives, with Complete 
Color Correction, which was published in the American Journal of Science^ 
(IS79). The reviewer has apparently mistaken a table of differences, 
which are derived from calculations entirely independent of all theory, as 
an indication of the inexactness of the method there pursued ; at least 
such must be the conclusion from his having followed the table fur com- 
parison with a wholly irrelevant quotation of the maximum residual 
found by Professor Schmidt in applying a formula for expressing indices 
of refraction as a function of wave length. These differences depend 
almost exclusively upon errors in the measures of indices, which enter 
hero multiplied by large coefficients. Had he referred to the table of 
residuals he would have found that, in the group of refractive indices dis- 
cussed in both papers, the simpler empirical lormula chosen gives no 
residual as large as that quoted from Professor Schmidt's work, and in the 
group of more accurately determined indices from an earlier paper by the 
same writer, the formula is much more satisfactory. 

Again, the reviewer objects to the suggestion of an error in n^ of Fraun« 
hofer's Flint 13, because Professor Schmidt did not recognize it, not 
observing that this is a matter of course since he used the fictitious values 
of the indices derived from his empirical formula, whereas the author 
used the values as given directly by the observations. If a similar course 
had been followed in this paper all the differences would have been 
zero. 

* Charles S. Hastings. 

Johns Hopkins University, May 13, 1S88. 



The lectures of Professor Simon Nkwcomb on the Principles of Taxa- 
tion, announced for the current academic year, were postponed by reason 
of sickness and other causes, it is expected that they will be delivered 
in November next. 

The Chesapbaks Zoological Laboratory, for the study of forms of 
marine life, began its session for the season, under the direction of 
Dr. Brooks, at Beaufort, N. C, on May 1. The usual number of stu- 
dents have been enrolled. 

— -^^.^ » 

The Skmi-Annual Examinations will bpgin on May 22 and continue 
daily till June 6. The entrance examinations will be in progress from 
June 5 to 8. 
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MATHEMATICS. 



WORK OF THE PAST YEAR. 

Z88Z-82. 



The stody of Mathematics has been parsaed in the Johns 
Hopkins XJniyersitj, doring the last academic year, bj a com- 
pany of thirty-two students, of whom twenty-one followed ad- 
Tanced or university courses and eleven pursued collegiate courses. 

The roll for the year includes the following names : — 

J. J. Btlvmteb, D. C. L., p. R. B., Professor, 

A. Gatlsy, D. 0. L., F. B. S., Lecturer, 

0. B. Pbirci, (U. S. Goast Survey), Lecturer, 

W. E. Story, Ph. D., Aaaociaie, 

T, GraiGi Ph. D., Associate. 

P. Prakkldt, Ph. D., Assistant 



W. P. Durfee, A. B., Fellow, 

G. 8. Ely, A. B., Fellow, 

S. H. Freeman, A. M., Fellow, 

B. I. Oilman, A. M., Fellow, 

C. H. Koyl, A. B., Fellow, 

O, H. Mitchell, A. M., Fellow. 
H. M. Perry, A. B., Fellow. 
R. W. Prentiss, A. B., late Fellow, 
E. P. Preston, G. B., late Fellow. 
Ghristine Ladd, A. B, 



E. Barnes, S. B. 
J. G. Bland, G. E. 

D. B. Brace, A. B. 

E. W. Davis, S. B. 
D. T. Day, A. B. 

H. B. Goodnow, A. B. 
A. S. Hathaway, S. B. 
G. A. Perkins, A. B. 
G. G. Norwood, A. B. 
H. F. Beid, A. B. 
A. A. Yeblen, A. M. 



A. G. Applegarth. 

G. Bissing. 

G. W. R. Crum. 

L. M. Huggins. 

G. A. Lie big. 

J. Page. 

N. M. Parrish. 

W. H. Perkins. 

H. H. Wiegand. 

H. W. Williams. 

W. J. Witzenbacher. 



The head of the department is Professor Sylvester, who has 
delivered two courses of lectures^ — one, in the early part of the 
session, on- the Theory of Numbers (and in especial on an exten- 
sion of Tchebychefif's theory concerning prime numbers) ; the 
other, between January and June, on a New Theory of Universal 
Multiple Algebra. 

Professor Gayley, Sadlerian Professor of Pure Mathematics in 
the University of Cambridge, came to this country, by invitation 
of the Trustees, at Professor Sylvester's suggestion, in December 
last, and since the commeucement of the year, has delivered a 
systematic and highly original course of lectures upon Algebraical 
Geometry, in connection with the Abelian and Theta Functions. 

These professors have lectured, alternately, to a class of four- 
teen students, on Monday, Tuesday, Thursday, and Friday. 

Several shorter courses of mathematical lectures have been 
given, (like the former intended for hearers of superior attain- 
ments), on Wednesdays and other days, viz : by Mr. C. S. Peirce, 
(three lectures), on the Logic of Relatives ; by Dr. Story, (six 
lectures), on the Clebsch-Qordan Invariantive Theory ; and by Dr. 
Craig, (three lectures), on the Construction and Dissection of a 
Biemann's Surface. 



Courses have also been conducted, in the regular classes, by 
Dr. Story, in 

Quaternions, three lectures weekly. 

Higher Plane Curves, (Advanced Course) three Uetures weekly ^ first 

half-year. 
Solid Analytic Geometry, three lectures weekly^ second half-year, 
Gonics, three times weekly^ first half-year. 
Higher Plane Curves, (Elementary Gourse) three times weekly ^ second 

half-year. 

Dr. Craig, in 

Galculus of Variations, two lectures weekly^ first half-year. 

Spherical Harmonics, two lectures weekly^ first half-year. 

Mechanics, three lectures weekly ^ first half-year. 

Elliptic Functions, three lectures weekly. 

Elasticity, three lectures weekly ^ second half-year. 

Partial Differential Equations, three lectures weekly^ second half-year. 

Dr. Franklin, in 

Modem Algebra, two lectures weekly, second half -year. 

Total Differential Equations, three times weekly^ first half-year. 

Solid Analytic Geometry, (Elementary Course) three times weekly^ 

first half -year. 
Differential and Integral Calculus, three times weekly. 
Theory of Equations, three times weekly^ second half-year. 
Lectures on Mathematical Physics have also been given by Professor 
Bowland and Dr. Hastings. 

The Mathematical Seminary, which constitutes in fact the 
Mathematical Society of the University, has held eight meetings, 
at which papers have been presented and discussed. Other com- 
munications have been read before the Johns Hopkins Scientific 
Association, and at less formal meetings. The titles and subjects 
of these papers are specified below. 

By Professor Sylvester, on a certain integrable class of differential 
and finite difference equations; on the completion of the author's method of 
obtaining the ground forms to any binary quantic or system of binary 
quantics ; a question in partitions ; a geometrical proof of a theorem in 
numbers ; a geometrical treatment of a theorem in numbers ; the proper- 
ties of a split matrix ; (with F. Franklin) a logical problem connected 
with assurances on joint-lines ; on mechanical involution ; and on nonions. 

By Proitkssor Gatlet, on two cases of the quadric transformation 
between two planes \ a problem of analytical geometry ; the geometrical 
representation of an equation between two variables; on associative 
imaginaries ; on the geometrical forms called trees ; the geometrical inter- 
pretation of certain formulae in elliptic functions; on eight-square imagi- 
naries ; and on the formulae of trigonometry. 

By Mr. Peirce, on the relative forms of quaternions. 

By Dr. Stort, on a system of conchordal conies ; analytical proof o{ 
some properties of binodal quartics; and on the non-euclidean trigo- 
nometry. 

By Dr. Graiq, on an n-fold potential ; a geometrical theorem ; on areas 
of corresponding surfaces. 

By Dr. FRAyKLiN, on a class of ordinary differential equations of the 
first order and degree ; on the probability of the existence of an error in 
the result of a certain computation ; on cubic curves ; and on cubics and 
systems of conies. 

By Mr. Mitchell, on the residues of symmetric functions; on parti- 
tions ; on the algebra of logic ; and on the determinant of powers. 

By Mr. Durfee, on some properties of the numerical solutions of 
«««— y*= — 1. 

By Mr. G. S. Ely, on the determination of the number of the eyen 
and of the odd integer roots of an equation ; and on partitions. 

By Mr. Perrt, on singular solutions of differential equations. 

By Mr. Dayis, on binodal quartics. 
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PHYSICS. 



WORK OF THE PAST YEAR. 

z88z-82. 



The stadj of Physics has been pursued bj forty-two students, 
of whom twenty were advanced or graduate, and twenty-two 
undergraduate students. 
The roll for the year includes : 

H. A. Rowland, Ph. D„ Profes»or, 
C. S. Hastings, Ph. D., Asaociate. 

W. C. Day, A. B., Fellow. 
G. 8. Ely, A. B., Fellow, 
S. H. Freeman, A. M., Fellow, 
C. H. Koyl, A. B., Fellow. 
H. M. Perry, A. B., Fellow. 



B. Barnes, S. B. 
D. B. Brace, A. B. 
P. H. Broun. 

J. R. Duggan, A. M., M. D. 
H. R. Ooodnow, A. B. 

C. C. Hall. 

B. Ha worth, 8. B. 
O. A. Johnson, 8. B. 

T. L. Cole. 

D. B. Dorsey. 

C. Prick. 

H. Friedenwald. 
W. L. Glenn. 
W. J. Guard. 
L. M. Huggins. 
J. T. Hyslop. 
G. T. Kemp. 
J. D. Lord. 
J. W. Lord. 



E. H. Keiser, 8. M. 
W. J. Loudon, A. B. 
W. N . Mumper, A. B. 
W. A. Noyes, A. B. 
C. A. Perkins, A. B. 
H. P. Reid, A. B. 
A. A. Yeblen, A. M. 



C. W. E. Miller. 
E. G. Miller. 
J. Page. 
A. G. Palmer. 
N. M. Parrish. 
G. D. Penniman: 
T. H. Randall. 
R. M. Reese. 
G. G. 8tokes. 
I. R. Trimble. 
H. V. Wilson. 



The Physical Laboratory has been open daily for the prosecu- 
tion of advanced study and research, under the direction of Pro- 
fessor Rowland. 

During the year original investigations in the following subjects, 
among others, have been carried on : 

On the problem of electrification by evaporation. 

On the determination of the diamagnetic constants of bismuth in abso- 
lute measure. 

On the eifcct of electrostatic attraction on electrical resistance. 

On the action of electrical displacement and conduction currents on the 
propagation of light. 

On certain problems connected with the phenomena of vision. 

On secondary batteries. 

A dividing engine for ruling gratings has been coittpleted, and one of 
the gratings ruled by it is being used for experiments on the ultra-red 
rays of the spectrum. 

A concave grating, having very important and usefUl properties, has 
been invented, and preliminary experiments have been made with it for 
the determination of relative wave lengths and the photographing of the 
normal spectrum, as well as the preliminary mapping of portions of the 
spectrum. Apparatus has been partly constructed for mapping and pho- 
tographing the spectrum in an elaborate manner. 

Preparations have also been made to attempt the detection of electrical 
displacement currents in dielectrics by magnetic means. 

Advanced students have also taken part in meetings weekly, for 
the reading and discussion of the current physical journals. 

Lectures have also been given by Professor Rowland on Hydro- 
dynamics, four times weekly, during the first half-year; on the 
Theory of Heat Conduction and the Theory of Sound, four times 
weekly, during the second half-year. 



The work of a part of the students has been guided by 
Dr. Hastings. The major course has included lectures, weekly, 
through the year, and daily work in the laboratory, especially on 
Wednesdays. The minor course in General Physics has included 
instruction daily through the year in Elementary Mechanics, 
Acoustics, Heat, Magnetism, Electricity, and Light, and a weekly 
exercise in the laboratory under Dr. Hastings and Mr. Freeman. 



PROGRAMME FOR THE YEAR BEGINNING 

SEPTEMBER 19, 1882. 



I. Minor Course. 

This course, which will be conducted by Dr. Hastings, embraces 
experimental lectures, recitations, and examinations, five times a 
week throughout the year, with one half-day each week given to 
laboratory work. The subjects taken up will include Mechanics, 
Acoustics, Optics, Light, Heat, Electricity, and Magnetism. 

This course precedes the study of Chemistry and Biology as taken by the 
students in the Course Preliminary to Medicine. A knowledge of Plane 
Trigonometry is essential for admission to the course. 

II. Advanced Courses. 
Pbofsssob Rowland : 

1. Electricity and Magnetism. 

Four lectures weekly, 

2. Meetings for the Discussion of Current Literature. 

Weekly. 

Dr. Hastings: 

3. Theory of Errors. 

Six leeiurea. 

4. Application of Mathematics to Selected Problems in 

Physics. 

Lectures weekly. 

5. Theory of Optical Instruments. 

Six or eight lectures. 

6. Courses of Selected Readings in Physics by the students, 

with examinations. 

Heretofore these have embraced selections from the following 

works, one from each group being requisite : 

Sound: Helmholtz. 

Heat: Maxwell, Wullner, Verdet, Tyndall. 
Eleetriciiy and Magnetism: Jenkin, Wullner, Yerdet. 
Light: Wullner, Lloyd, Daguin, Jamin, Yerdet. 
Omservation 0/ Energy: Youmans, and others. 

Dr. Craig : 

7. Mechanics. 

Three times weekly ^ first half -year. 

8. Hydrodynamics. 

Three times weekly , second half-year, 

9. Partial Differential Equations. 

Twice weekly y second half-year, 

III. Laboratory Work. 
Professor Rowland : 

10. Will have the general guidance of those engaged in research. 

11. Will direct a course of work daily through the year. 
Dr. Hastings: 

12. Will assign special problems and review written reports on 

them. 

Daily y especially Wednesdays, 

NoTB. — No one will be admitted to the advanced courses who bu 
not attainments equivalent to those required for the completion of the 
Minor Course. 
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Coarses by Dr. Morse : 

Analytical Chemistry, three times weekly^firat half-year. 
General Chemistry (Non- Metals), ^v« times weekly^ second half-year. 
Mineralogy, lectures and laboratory work, three times weekly ^ through 
the year. 
by Dr. Coale : 
Examinations on the Non-Metals, and Recitations on Kemsen's "The- 
oretical Chemistry.'' 



Five numbers of the American Chemical Journal have ap- 
peared within the year. These arc Nos. 4, 5, and 6 of Yolame 
III, and Nos. 1 and 2 of Volume lY. The third yolame is thas 
completed. This journal was begun in 1879, and since then there 
have appeared in it, besides papers by the editor. Professor Rem- 
sen, others by 



E. Ador, 

H. P. Armsby, 

M. Beamer, 

A. A. filair, 
P. H. firoun, 

B. S. Burton, 

B. H. Chittenden, 
P. W. Clarke, 

B. D. Coale, 

H. B. Cornwall, 
J. M. Crafts, 
W. C. Day, 
P. W. Dewey, 
H. H. Donaldson, 
T. M. Drown, 
W. L Dudley, 
J. B. Duggan, 
P. P. Dunnington, 

C. Fahlberg, 
P. A. Genth, 

P. A. Oenth, Jr. 
"Wolcott Gibbs, 
T. S. Gladding, 
P. A. Gooch, 
"W. H. Greene, 



W. L. Griswold, 
L. B. Hall, 
£. J. Hallock, 
E, Hart, 
C S. Hastings, 
H. B. Hill, 
M. W. lies, 
C. L. Jackson, 
E. H. Jenkins, 
John Jewett, 
S. W. Johnson, 
L. P. Kinnicutt, 
G. A. Konig, 
M. Kuhara, 
S. W. Lambert, 

B. Lloyd, 
W. Lowery, 

C. P. Mabery, 

J. B. Mackintosh, 
B. W. Mahon, 
J. W. Mallet, 
H. G. McCarter, 
Pr. Meipr, 
Victor Meyer, 
A. Michael, 



W. G. Mixter, 
E. W. Morley, 
H. N. Morse, 
L. M. Norton, 
M. E. Owens, 
C. Palmer, 
H. B. Parsons, 
S. L. Pen field, 
G. K. Peirce, 
A. B. Prescott, 

C. Bichardson, 
S. P. Sadtler, 

W. D. Schoonmaker, 
W. T. Sedewick, 
E. P. Smith, 

A. Springer, 
H. Stallo, 

D. Stern, 

J. M. Stillman, 
T. E. Thorpe, 
J. A. Van Mater, 

B. B. Warder, 
J. P. "White, 
H. W. Wiley, 
A. V. E. Young. 



PROGRAMME FOR THE YEAR BEGINNING 

SEPTEMBER zp, z882. 



Chemical Laboratory. 
Tbe necessity for a larger laboratory has been recognized by 
the Trustees, and during the summer extensive additions are to 
be made to the present building. When completed the laboratory 
will cover an area of about 50 by 100 feet, and will have three 
stories and a basement. In the basement there will be the neces- 
sary conveniences for assaying and other furnace operations. On 
the next floor there will be large rooms devoted mainly to quali- 
tative and quantitative analysis. On the second floor will be the 
working room for advanced students, the rooms of the professor, 
the library, lecture room for General Chemistry, etc. On the third 
floor will be a large room for the chemical and mineralogical col- 
lections, a working and lecture room for mineralogy, and a second 
lecture room for chemistry. There will be room for nearly 100 
workers in the building. 

The courses in Chemistry are iiitemled to meet the wants: 
1st. of graduates who make Chemistry their specialty, or who 
select it as their subordinate subject for the degree of Doctor of 
Philosophy; 2d. of undergraduate students who study Chemistry 
for general training ; 3d. of special students who for good reasons 
have neither received a bachelor's degree nor matriculated at this 
university. The minor and major courses are designed mainly for 
undergraduates, though graduates and special students who have 



not done an equivalent amount of work will be required to fol- 
low such portions of these courses as may seem desirable. 

I. Advanoed Work. 

1. Laboratory Work. 

Most of the work of advanced students is carried on in the 
laboratory, which will be open to them daily, except Saturday, 
from 9 a. m. until 5 p. m. The work will be wholly under the 
direction of Professor Remsen. 

A detailed account of this part of the work cannot well be given. The 
object in view is to make thorough chemists who shall be not only skiUful 
workers, but, as far as circumstances will permit, clear thinkers. The 
reading of the Journals of chemistry is encouraged, and to some extent 
made obligatory, and oral reports on the articles read are required. The 
attempt is made to familiarize the students, as far as possible, with the 
whole range of chemical literature. 

2. Lectures. 

Advanced topics will be treated in lectures which will be given two or 
three times weekly. Professor Remsen will direct these lectures and will 
give most of them, but some will be given by the Fellows and other ad- 
vanced students. They will be mainly historical in character, with the main 
object of showing upon exactly what foundation many of the most 
important conceptions of chemistry rest. This work, while serving to 
familiarize students with chemical literature, is intended also to aid them 
in acquiring the art of presenting subjects in the form of lectures before 
audiences. All those who look forward to the careers of teachers of 
chemistry will bo required to take active part in tbe exercises. 

II. Minor Course. 

This course occupies a year, and consists of laboratory work and 
lectures or recitations. 

1st Half 'Year : General Chemistry; Non-Metals. 

Lectures and recitations daily except Saturday. 

Laboratory Work. 

DaUy except Saturday ^ 2-4 p. m. 

2d Half 'Year: General Chemistry; Metals. 

Lectures and recitations daily except Saturday. 

Laboratory Work. 

As above^ continued, 

III. JKujoT Course. 

This course requires two years' work. The first is the minor 
course just described. The second is as follows : 
Ist Half 'Year: Analytical Chemistry. 

Lectures and examinations three times weekly. 

Laboratory Work. 

Daily except Saturday j 2-6 p. m. 

2d Half 'Year: Chemistry of the Compounds of Carbon. 

Lectures and examinations daily except Saturday. 

Laboratory Work. 

As abovCf continued, 

IV. Mineralogy. 

The work in Mineralogy will be under the direction of Dr. 

Morse. 

The minor course will consist of lectures and laboratory work three 
times weekly, each session continuing for three hours. This course is 
open only to those who have taken at least a minor course in Chemistry. 

V. Applied Chemistry. 

In the new chemical laboratory arrangements will be made for 

work in Applied Chemistry, as for example, metallurgy, the 

chemistry of iron and steel, of dye-stuffs, of soils and fertilizers, 

etc. 

More detailed statements regarding this work will be made later, though 
it should be said here that the instruction will be intended for those who 
already have a good knowledge of General Chemistry, and have done an 
amount of laboratory work at least equivalent to that of the major coarse 
above described. 
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m. Class Instruction. 
Coarses of lectures have been giTen during the year as follows : 

Osteology, four Umes weekly , until ChrUtmas ; then twice weekly^ 

until April, 
Mammalian Anatomy, twice weekly^ untU April, 
Animal Physiology, /our times weekly. 
Oeneral Biology, three iitnea weekly, until May, 
Embryology of the Chick, three times weekly, during May, 
Plant Analysis, twice weekly, during May, 

TV. Marine Laboratory. 

Marine Laboratory, Daring the summer of 1881, the seaside 
Zodlogical Laboratory for the study of forms of marine life, was 
open at Beaufort, N. C, from May 1 until September 1. The 
following were present during part or the whole of that period : 

W. K. Brooks. Ph. D., Director, 

S. B. Wilson, Ph. D., Assistant, 

8. F. Clarke, Ph. D., Assistant, 

H. Sewall, Ph. D., Associate in Biology, J. H, U, 

P. K. Uhlor, Associate in Biology, J, H, U, 

H. J. Rice, 3t. S., Fro/., Natural Science, Mich, Military Aeadetny, 

J. Playfair McM.urrich, Assistant in Biology, University of Toronto, 

Buel P. Colton. A. B , Teacher of Nat. Science, Princeton {III,) High School 

H. Oarman, Assistant, State Lab. Nat. History, Normal, III. 

Jas. E. Armstrong, S. B., Assistant, Nat. Hist, III, Indust, University, 

"W. L. Norris, Arlington, III, 

Fernando Sanford, Professor, Natural Science, Mount Morris College, HI, 

The five last named came to Beaufort to attend the elementary class 
which was conducted by Dr. Clarke during six weeks, but all, except the 
two last, remained at the laboratory and engaged in research after the 
elementary course was finished. 

The advanced work at the Marine Laboratory included the 
following original investigations: 

. On the development of marine Annelides ; on the development of Renilla ; 
the equilibrium functions of the semicircular canals of the ear ; on the 
origin of the " test-cells " of the eggs of Ascidia ; on the development of 
Arbacia ; on the Medusas of Beaufort, with a description of several new 
species ; on the development of Macroura. 

In connection with the elementary class, Dr. Clarke lectured 
daily on Zodlogy, and guided the students in the dissection and 
study of typical marine animals, and in the methods of collecting 
and preserving them. 

V. Publications. 

Two parts (2 and 3), of the second volume of the " Studies 
from the Biological Laboratory," have appeared during the year. 
These contained the results of several of the researches already 
named, and in addition the following papers : — 

W. H. Ho WELL and F. Donaldson, observations on blood pressure and 
pulse in a case of open ductus arteriosus in a dog. 

H. N. Martin and W. T. Sedgwick, observations on the blood-flow 
in the coronary arteries of the heart. 

K. MiTSUKURi, on the structure and significance of some aberrant 
forms of lamelUbranchiate gills. 

H. Sewall, on the polar effects upon nerves of weak induction currents. 

A. F. W. ScHiMPER, on the development of starch granules. 

G. M. Sternberg, a contribution to the study of the bacterial organ- 
isms commonly found upon exposed mucous surfaces and in the aliment- 
ary canal of healthy persons; a fatal form of septicaemia in the rabbit, 
produced by the subcutaneous injection of human saliva; experiments 
with disinfectants. 

These additional papers are the results of work carried on in the Labo- 
-**,ory during the preceding session, 1880-81. 
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numbers and supplement of the Journal of Physiology, 
published in America under the auspices of the Johns 
Unherahj, have also been issued« 



PROGRAMME FOR THE YEAR BEGINNING 
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I. Minor Course. 

This minor course has been planned to meet the needs (1) : of 

those who desire ultimately to take up some one branch of Biology 
(ZoSlogy, Physiology, or Botany) for special study ; (2) of stu- 
dents, graduate or undergraduate, who intend ultimately to study 
medicine, but meanwhile, as a valuable preparation, desire to 
obtain some general knowledge of the phenomena, laws, and con- 
ditions of life ; and (3) of those who, desiring as part of a general 
education some acquaintance with the methods and modes of 
thought of modern experimental and observational science, select 
Biology as a subject of stady, with that end in view. 

The course consists of five lectures or recitations weekly 
throughout the year, with work in the laboratory. The following 
subjects form the topics of the year's work. 

1. General Biology. 

Three lectures or recitations weekly from the commencement of the 
session until the middle of April, 

At the outset attention is mainly directed to the broad character- 
istic phenomena of life and living things ; the student in the 
laboratory examines selected vegetable and animal types, from 
the yeast-plant to a fern and a flowering-plant, and from Amceba 
to a Crayfish and a Mammal. In the lecture room attention is 
chiefiy given to the fundamental biological facts which the 
animal or plant under consideration is fitted to illustrate, rather 
than to the minutiae of Systematic Botany and Zoology or the 
characters of particular orders, genera, and species. In the 
laboratory the student learns how to observe for himself, how 
to verify and describe what he observes, how to dissect, and 
how to use a microscope. 

2. The Embryology of the Chick. 

Three lectures or recitations weekly from the middle of April until 
the close of the session. 

In this course the student, who has already in his course in Gen- 
eral Biology noted the natural arrangement of animals and plants 
in diverging series ranging from a simple bit of living matter to 
highly complicated organisms, studies the individual develop- 
ment of one of the higher animals, from its start as an almost 
formless bit of living matter to its final highly complicated 
condition. The increasing differentiation of tissues and organs 
which he has already observed as higher and higher plants 
and animals were dissected, he now sees actually exemplified by 
the study of his sections of the embryo bird in different stages 
of its development. At the same time a firm basis is laid for 
subsequent advanced study of Vertebrate Morphology. 
8. Human and Comparative Osteology. 

Two lectures or recitations weekly from the beginning of the session 
until April. 

4. Plant Analysis. 

Twelve practical lessons in April and May. 

The courses on Osteology and Plant Analysis are designed to sup- 
plement the other courses above named, by teaching the 
student to observe details accurately and closely. The human 
skeleton, being the most minutely and accurately described 
of all conveniently accessible animal structures, and, more- 
over, nearly all the terminology of Comparative Osteology 
being derived from it, is selected as the starting point The 
acquaintance with it thus obtained, as a part of his preliminary 
training, is also a special help to a student who subsequently 
enters a medical school. 

5. Laboratory Work. 

Requires about twelve hours weekly. 

This to a great extent takes the place of the outside reading 
required in connection with most subjects; consequently, in 
spite of the hours given to laboratory work, the time required 
for the minor course in Biology is really not greater than that 
called for by the other minor courses offered in the University. 
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ANCIENT AND MODERN LANGUAGES. 



WORK OF THE PAST YEAR. 

Z88Z-82. 



ANCIENT LANGUAGES. 



Goarses in the Ancient Langaages have been taken daring the 
year by forty-nine stndents, of whom eighteen followed advanced 
or nniversity courses and thirty-one pnrsned collegiate courses. 

The roll for the year inclndes : 

B. L. GiLDKRSLBEYiEi Ph. D., LL D., Professor of Greek, 

C. D. Morris, A. M., Collegiate Professor of Ghreek and Latin, 
W. W. GkK)DWiN, Ph. D., LL. D., Lecturer. 

M. Warren, Ph. D., Associate in Latin. 

lA. Blooiifibld, Ph. D., Associate in Sanskrit, 

G. F. NicoLASSKN, A. M., Assistant in Greek and Latin. 



W. J. Alexander, A. B., Fellow. 

J. W. Bright, A. M., Fellow. 

£. S. Burgess, A. B , Fellow. 

E. H. Spiekor, A. B.« Fellow. 

H. A. Short, A. B., Fellow of Columbia College. 



T. Atkinson, A. M. 
T. M. Beadenkopf, A. B. 
W. 8. Fleming, A B. 
A. H. Giles, A.M. 
J. G. Uumnfr, A. B. 
0. F. T. Hanser. 
H. L. Ilobdon, A. M. 



A. Holstad, A. B. 
£. S. Nelson, A. M. 
8. Sale, Ph. D. 
J. Sieber, A. B. 
W. C. Thayer, A. B. 
H. C. Warren, A. B. 



A. 0. Applcgarth. 
J. P. Campbell. 
W. B Canfleld. 
G. G. Carey. 
T. L. Colo. 
W. K. Cromwell. 
H. Duffy. 
H. L. Ebeling. 
L. Garthe* 
J. Glenn. 
W. L. Glenn. 
M. Gregg. 
W. J. Guard. 
J. Hinkley. 
E Ingle. 
E. P. Keerl. 



K. F. Kimball. 

G. Lodge. 

J. D Lord. 

C. T. Mc Daniel. 

C. W. E. Miller. 

B G. Miller. 

G. D. Pen ni man. 

W. H. Perkins. 

P. M. Prescott. 

L. B. Kobinson. 

G C. Stokes. 

H. T. Tiffany. 

W. Walz. 

H. W. Williams. 

W. J. Witzenbacher. 



.Under the direction of Professor Gildersleeve the advanced 
stndents have been organized into a Greek Seminary. According 
to the plan of this seminary the work of each year is concentrated 
on some leading anthor or some special department of literatnre. 
Daring the past year the centre of work has been Plato, chiefly 

with reference to the literary form. 

In the seminary proper, which met once a week during the academic 
year, the Euihydemos and the Theaitetos were interpreted by the mem- 
bers in turn, with analyses and introductions and the Symposion^ Republic^ 
and Protagoras were analyzed. Papers were presented, read, and dis- 
cussed on the Euthyphronj on the aim and result of the TheaitetoSj 
on Dionysios' criticism of the style of Plato. Studies were made in 
Platonic Syntax and on the relation between the discourses of Sokrates 
in the Symposion and in the Phaidros. Some work growing out of the 
studies of the preceding seminary year was completed, such as an exhibit 
of the use of the so-called genitive absolute in the orators. A study 
on kni in the orators begun the preceding year was extended to Homer 
and Plato, and in continuation of a line of syntactical investigations 
opened several years since by the director, statistics of the articular infin- 
itive in Xenophon and Plato were prepared by members of the seminary. 



The results of some of these investigations ¥rill be prepared for publica- 
tion before long. A survey of Homeric comparisons grew out of the 
consideration of the comparison in Plato, which was the theme of an 
earlier seminary essay. Professor Gkxxlwin, of Harvard University, 
conducted the seminary for one meeting, in order to prepare the mem- 
bers for his presentaUon of the Line and the Cave in the Republic, 

m 

With special reference to the work of the seminary, the Direc- 
tor lectured once a week daring the term on the Symposion of 
Plato, and weekly readings were conducted by him in the 
Phaidros from Febraary 7 to May 16. A course of eighteen 
readings in the Fragments of the pre-Socratic Philosophers and 
a short series of lectures on the Platonic Canon were intended 
to snpplement a course of lectures on Qreek Philosophy, which 
were given three times weekly during the first half-year by Pro- 
fessor G. S. Morris. Professor Gildersleeve also delivered some 
thirty lectnres on Greek poetical literature, and conducted twenty- 
two exercises in translating Greek into English and English into 
Greek at dictation. 

Two courses, including about forty lectures in all, were given 
by Dr. M. Bloomfield on the Comparative Study of Indo-European 
Yocalism, with especial reference to Greek, and on Greek Accent 
in the light of the latest investigations on that subject 

A course of three public lectures on the Republic of Plato was 
also given by Professor W. W. Goodwin, with an average attend- 
ance of one hundred and fifty-two. 

The Latin Seminary under the direction of Dr. Warren held 
two sessions a week throughout the year, the author selected for 
special treatment being Yergil. 

A preliminary course of ten lectures was given on the Ancient Lives 
of Vergil, on the MSS., Commentators, and Scholia, and on Yergil's 
place in Roman Literature. Occasional lectures were given during the 
year on various topics connected with Vergilian criticism. Special atten- 
tion was paid to the Syntax of Vergil and his influence upon subsequent 
writers, and to the development of the Hexameter from Ennius down to 
Ovid. Some metrical statistics were collected by members of the semi- 
nary, and papers were read summing up recent views of Vergil's imita- 
tion of Greek Poets, on his archaisms, and his value for the illustration 
of Roman antiquities. All of the Eclogues and Georgics were analysed 
by the members in turn, and four of the Eclogues, the Episode of Aristaens 
in Book IV of the Georgics, and portions of Books I, VI, and VIII, of 
the Aeneid were made the subject of critical interpretation. 

Dnring the latter half of the year Dr. Warren conducted a 
course of weekly exercises in the Interpretation of Early Latin 
Inscriptions. 

The course was g^ven in one of the rooms of the Peabody Institute, 
and wherever possible facsimiles of the inscriptions were used. This 
course included two lectures on Latin Epigraphy in general, and one on 
the Saturnian verse. 

Dr. Warren also lectured weekly in the latter half of the year 
to advanced and graduate students on the Syntax of Early Latin. 

In Sanskrit, one elementary and two advanced courses were 
conducted through the year by Dr. Bloomfield, who also instracted 
a class in Hebrew during the second half-year. 

After a course of instruction in grammar, seven books of the Nala and 
an episode of the Mah&bhdrata were read by the elementary class, which 
met three times weekly. One of the advanced classes, meeting twice weekly, 
read five tarangas of the Kuthasarits&gara and a part of the first book of 
the law treatise of the Ydjfiavalkya^ and the other was guided in a course 
of comparative reading in the Orhyasnaras and their commentaries. 
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I. Qermanio Languages. 

A. German, Gothic, &c. 

Adyanced Courses were condacted by Mr. Brandt as follows : 

Gothic, onee weekly. 

Middle High Oerman, once weekly through the year, and twice weekly 

second half-year, 
Oerman Literature, consisting of lectures in German and essays by 

the student, requiring private reading, on aUemaie Saturdays, 
Deutsche Stiliibungen, once monthly, 
Reading of the classical authors, four Hmee weekly. 
Prose Composition, once toeekly. 

The minor coarse classes were instructed by Mr. Brandt four 
times weekly. 

Selections were read from Gk>ethe'8, Schiller's, and Humboldt's Prose ; 
Goethe's C^ii von Berliehingen^, and one exercise was given weekly in 
grammar and prose composition. 

Students have read privately for examination : 
Selections from Humboldt's, Schiller's, and Goethe's Prose, (8). 
The ^^ Sturm und Drang " works of Schiller and Goethe, (1). 
Lessing's Minna v, Bamhelm, (1) ; Emilia OcUotti, (2) ; Nathan, (2) ; 

Laocodn, (1). 
Schiller's WaUenstein, (2); Jungfrau von Orleane, (I) ; Tell, (I). 
Goethe's Fauet, i. and ii. (2). 
Wieland's Oberon, (1). 

[The classes in German were attended by forty-seven students.] 

B. Anglo-Saxon and English. 

Two advanced classes in Anglo-Saxon and Early English, each 
meeting twice weekly, have been condacted by Dr. Wood. 

The first has read the greater part of Grein's Biblioihek dcr AngeUach" 
tiechen Foesic, and Wulcker's Altengliechen Lesebuehy Pts. i. and ii. ; and 
has worked upon Comparative Anglo-Saxon Grammar. The same class 
has also done some work in Old Saxon and Icelandic. The second ad- 
vanced class has read Be6wulf. 

Besides these the following less advanced classes, including the 
minor course classes, were conducted by Dr. Wood. 

Introduction to Anglo-Saxon, twice weekly, first half-year, 
Chaucer, The Prioresses Tale, etc., twice weekly, first half-year, 
Chaucer, The Prologue, etc., four times weekly , second half-year, 
Shakspeare, Macbeth, ^v« times weekly, first half year. 
Early English, Selections, etc., twice uyeeklyt second half -year, 
English Style, Milton's Areopagitica, etc., once weekly, second half" 
year. 
[The classes in English were attended by twenty-two students.] 

II. Bomance Iianguages. 

Advanced courses were conducted by Mr. Elliott, as follows: 

Old French, including the critical examination of the three oldest 
literary monuments of the French language, (Oaths of Strasbourg, 
Cantildne de S^ Eulalie, and Fragment de Valenciennes), ttoiee 
weekly ; lectures on Old French Syntax in its relation to the Latin 
and Modern French Syntax, twice weekly, second half-year; Aucas- 
sin and Nicoldte, twice weekly, 

Proven9al, investigation of the sources of the earliest stages of the 
language, as represented in the Pohme sur Boece ; Beading of ex- 
tracts from Qirart de Jtossilho, twice weekly, 

Romance Dialects, weekly, 

Italian, Dante, twice weekly, first half-year, 

Spanish, Don ^ijote, twice weekly, second half-year, 

French Phonetics, weekly. 

Lectures were also given on the principles of Ounation in the Bo- 
mance strong verb system ; on the historic development of the past 
participle in Old, Middle, and Modern French ; and on Dante's 
Inferno, 

In French tbe minor course classes were instructed by Mr. 
Marcou five times weekly. 

The reading embraced Tdpfer, NouveUes Qenevoises; Michelet, Jeanne 
^Are; Laboulaye, Parts en AmSrique; Taine, Histoire de la literature 
laiu, Vol IT. ; Sandeau, McUle de la SiglQre. 



Two public courses on French Literature, including twenty-four 
lectures and readings, were given (in French) by M. Rabillon, 
with an average attendance of forty-eigbt. He also conducted a 
class in French conversation. 

[The attendance upon the classes in Bomance Languages, including the 
French minor course, was twenty-six.] 

A list of the papers read before the Philological Association is 
given above. 



PROGRAMME FOR THE YEAR BEGINNING 

SEPTEMBER zp, z882. 



GREEK AND LATIN; SANSKRIT AND COM 

PARATIVE PHILOLOGY. 



I. Greek Seminary. 

PaoFSSSoa GiLDsasLSsys will conduct the Greek Seminary, 
the plan of which is based on the continnoas study of some 
leading author or some special department of literature. 

The Seminary consists of the Director, Fellows, and Scholars, 
and such advanced students, to the number of six, as shall satisfy 
the Director of their fitness for an active participation in the work, 
by an essay, a critical exercise, or some similar test of attainments 
or capacity. All graduate students, however, have the privilege 
of attending the course. 

Daring the next academic year the study of Aristophanes and 
the old Attic comedy will constitute the chief occupation of the 
members. There will be two meetings a week during the entire 
session, one for the criticism and interpretation of the author, one 
for auxiliary studies in the literary and political history of the 
period. 

The students should be provided with Bergk's or Meineke'a text, and at 
least Kock's editions of the Knights, Clouds, Birds, and Frogs. Green's 
editions will also be found useful for beginners in Aristophanes. 

The studentshould also possess Kock's Fragmenta Comicorum Grttconun 
so far as published, or Meineke's smaller edition of the same, and for the 
prosecution of the auxiliary course Aischylos, Sophokles, and Euripides, 
Thukydides, Xenophon*s Memorabilia, Hellenika and minor writings, 
Plato's Symposion, Phaidros, Plutarch's Lives, and Aristotle's Poetic* 

The Seminary library contains an Aristophanic literature, sufficient 
for philological purposes, and to this collection important new works are 
added, as they appear. 

II. Greek (for advanced and graduate students,) 

1. PaoFSSSoa GiLDsasLBsys will also conduct a course of 
practical exercises in Greek, consisting chiefly in translation at 
dictation from Greek into English and English into Greek, two 
meetings a week, from the beginning of the session to the first 
of January. Advanced undergraduates will be admitted to this 
course, when recommended by Professor Morris. 

2. PaoFBSSoa GiLDiasLSiys will interpret select odes of 
Pindar, thirty meetings, beginning after January 1. 

3. He will also give a course of some twenty lectures on Historic 
cal Syntax, with special reference to the growth of the hjpotactic 
sentence. Time to be announced hereafter. 

Notices as to other courses are reserved. 



#It is important that atndents thoiild prorlde themselTfls esilj with the 
I much Tsluable time is lost hj writing for tmportatioas. 



books, 
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8. Middle High German. 

Paul's and Weinhold's Qrammars. Beading of Epic Poetry. 
Twice weekly, 

4. German of the xvi. and xvii. centuries. 

Brant's Narrenechiff, Luther's ** An den Adel^*^ Gryphius' Peter 
Squenz, Thnee weekly (one half-year. ) 

5. a. Dentsche Stilabangen. 

Monthly* 

h. Prose Composition. 
Whitney's and Paul's Grammars. Weekly, 

6. History of German Literature. 

Lectures in German, with Kluge's Deuteche Nationalliieratur. 
Once in two weeks. 

I. Reading of German Classics (1765-1832). 

Four iimee weekly, 

II. Minor Courses. 

8. Historical Prose. 

Dahn's Urgesehichte der germanieehen und romaniaehen Vblker, 
Twice weekly, 

9. Scientific Prose. 

Hodges' Scientific German and Humboldt in Auewahl, Twice 
weekly, 

10. Classics. 

Prose, one play, Minor Poetry. Twice weekly, 

II. Exercises, with Whitney's Grammar. 

Weekly, 

Note. — Advanced and special students may choose any one or more of 
these courses. Collegiate students have some choice, under the direction 
of the instructor, in making out major and minor courses. Thus a major 
course might consist of courses 4, 66, 6 and 7 (minus the two hours of 
4) ; of 3, 4, 5a, 6 and two hours of 7 ; of 4, 66, 6, 9 and three hours of 7 ; 
of 4, 66. 6, 8 and three hours of 7. A minor course may he made up of 
8, 10, 11 ; of 8, 9, ] 1 ; of 9, 10, 11 ; if the student is sufficiently far ad- 
vanced, of U and two hours of 7. 

As a rule, the minor course requires one year with at least five hours 
and one exercise weekly ; the major course an additional year with at 
least five hours and an exercise weekly and course 6. 

An elementary knowledge is required for admission to the minor course 
readings. 



ENGLISH. 



Db. H. Wood will conduct the following conrses : 

I. Advanced Course: 

1. Anglo*Saxon. 

Sweet's Reader, Sievers' Grammar. Twice weekly. 
Connected with this cou^ there will be lectures on Ang1o>Saxon 
Grammar once weekly during the first half-year. These are 
also designed to furnish an introduction to the Comparative 
Grammar of Anglo-Saxon to students of Gothic and Old High 
German. 

2. Early English, (1200-1400 A. D.) 

Matzner's Reader, Koch's and Matzner's Grammars, Literary 

History of the Period. Twice weekly. 
It is desired that the members of this class should be able to read 

German. 

3. Old Saxon. 

Hdliand. Weekly^ second half-year, 

II. Minor Course: 

4. Anglo-Saxon. 

This course is intended for beginners. Together with instruction 
in the language, and the reading of selected works, particular 
attention will be given to Anglo-Saxon law, religion, and house- 
hold customs. Weekly, 

5. Chancer. 

The Prologue, etc. ; Morris* Outlines of English Accidence. Ticla 
weekly^ second half-year, 

6. Shakspeare. 

Macbeth, Weekly, first half-year. 



7. Elements of English Phonetics. 

Weekly f first half-year. 

8. English Prose. 

Twice weekly, 

A chief object of this study will be the attainment of correct and 
forcible expression in English, in connection with the reading 
of longer extracts from prose writers of the modem period. 
Particular attention will be paid to word* building, laws of 
derivation and definition, errors of expression, etc. The de- 
velopment of English literature will be shown by contrasting 
modes of thought and expression in different periods, with 
the aid of history and manners. Essays will be written every 
month ; and at the end of the year each student will be expected 
to have read certain works, to be indicated to him by the 
instructor. 

9. Ontside of the regular conrses it is proposed to further the 
stndy of English in the two following ways : 

a. The instructor will receive and comment upon the language 
and literary form of essays written in any department of study, 
as an aid to the formation of a good style. 

b. At intervals during the year there will be a series of conferences 
(sixteen to twenty in number), open only to members of the Uni- 
versity, on the great English writers. The manner of treatment 
will be bibliographical, biographical, critical, and illustrative, 
as circumstances may indicate. No. 8 above will be in connec- 
tion with these exercises. 



NoTK. — The minor course marked out above is believed to meet a need 
of most if not all undergraduates, and they will generally be expected to 
take all the subjects offered. In particular instances, where satisfactory 
reason is given, students may omit all except No. 8. In connection with 
the whole course there will be regular exercises in Elocution for each 
student. 



ROMANCE LANGUAGES. 



I. Advanced Course. 

The advanced work will be guided by Mb. A. M. Eluott, 
and will be concentrated upon the Norman Dialect in its relation 
to English. A part of the 08 LusiadcLs of Camoens will be crit- 
ically examined, and extracts from xii. century ProTen9al studied 
in their special relation to allied languages. There will also be 
two courses of lectures by Mr. Elliott, runniug through the year, 
on the Comparative Grammar of the Romance Languages, and on 
the Romance Dialects. 

A course, including lectures and recitations twice a week, in 
the History of French Literature during the last three centuries, 
will also be given by Mb. Maboou. 

Notice as to other courses is reserved. 

II. Minor Course in French. 
Mb. p. B. Mabcou. 

1. Historical Course. 

Fustel de Goulanges, La CHS Aniiqjtef etc. Twice weekly. 

2. Scientific Course. 

Elis^ Keel us, La Terre, etc. Twice weekly, 

3. Literary Course. 

Moliero, Le Bourgeois QentUhommef Les Femmes Savanies^ etc, 
Ihoice weekly. 

4. Exercises and Grammar. 

Weekly. 
Note. — Students following the minor course in French most take the 
course marked 4, and two other of the above courses, so as to make fiTS 
hours a week in all. 

III. M. Rabillon will give conrses of public lectures (in F^reneh) 
through the year, and will also give instruction to students who 
wish to perfect themselves in the use of oral and written French. 
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IV. Undergraduate Courses. 

The less advanced coarse was also conducted by Dr. H. B. 
Adams, and consisted of class exercises, (lectures, examinations, 
oral reports, essays, etc.,) five hours weekly through the year. 

The first half-year was devoted to Mediseval History, and the second 
half-year to Diplomatic History, with the principles of International 
Law, as embodied in Bluntschli's Voelkerrecht^ of which the German text 
was expounded by teacher and class. Oral reports were made by students 
upon topics of contemporary international politics and the status of 
leading countries ; exercises which accustomed the class to the use of maps, 
consular reports, government documents, texts of treaties, diplomatic cor- 
respondence, etc. 

The Historical and Political Science Association has met 
monthly, as heretofore, for the presentation and discussion of 
papers, the titles of most of which have been given above. 



PROGRAMME FOR THE YEAR BEGINNING 

SEPTEMBER 19, 1882. 



I. Graduate and Advanced Courses: 
Dr. H. B. Adams. 

1. Sources of English Constitutional History. 

This class will meet in the small lecture-room at the Peahody Insti- 
tute, by permission of the Provost, for facility of reference to the 
library collections. A knowledge of Latin and German is requi- 
site for admission to this course. — Once weekly ^ first half-year, 

2. American Institutional History. 

This will be an advanced course for the report and discussion of 
original studies, special facilities for which are afforded by the 
collections of the Maryland Historical Society, the Maryland 
Episcopal Library of the late Bishop Whittingham, and by a 
newly instituted working collection in the Seminary of Histor- 
ical and Political Science. — Ttoo hours weekly, 

3. Comparative Constitutional History, with special reference 
to the existing Constitutions of European States. 

Once weekly ^ second half 'year, 

Db. R. T. Ely. 

4. Finance. * 

This course will deal at length with such practical topics as bank- 
ing, paper money, monometalism, bi-metalism, and taxation. — 
Thrice weekly ^firs^ half-year. 

5. Theory and Practice of Administration, with special refer* 
ence te Civil Service Problems and Municipal Reform. 

Thrice weekly ^ second half-year, 

6. History of French and German Socialism. 

Six lectures. 

NoTK. — In addition to the regular work offered by the university in- 
structors, various brief courses of class lectures upon special topics in 
Historical and Political Science may be given by lecturers, hereafter to be 
announced. A short course of public lectures on the Local Institutions 
of the United States will also be given by Dr. H. B. Adams at the Pea- 
body Institute during the winter. Historical readings in Anglo-Saxon, 
German, and French, will be in progress through the year*. 

Graduates and advanced students are expected to have sufficient command 
of French and German to enable them to read historical and political 
worlds in those languages ; persons deficient in this regard are advised to 
begin the study of those languages at once. 

Graduates who so desire may take any portion of the following minor 
courses, but undergraduates will not be admitted to any of the advanced 
courses, except No. 6. 

II. Minor Courses: 

Dr. H. B. Adams, with assistance from Dr. J. F. Jameson. 

1. Introdnctory Historical Course. 

At matriculation, all students pass an examination in the general 
history of England and the United States. After this, (without 
taking up a full minor course), they may continue their his- 
torical studies by attending the following exercises : 

■^ Oriental History, Dr. Adams. Weekly ^ first half-year. 



Classical History, Dr. Jameson. Twice weekly y first half year. 
Early European History, Dr. Jameson. Twice weekly^ second 

half year. 
This work may be counted, if desired, as part of the composite 

minor course (elsewhere described) ; and it will bo required of 

all who follow the minor course in History as candidates for 

the Bachelor's degree. 
Undergraduate students in classics, unless excused by the classical 

instructors, are expected to follow the exercises in Classical 

History above mentioned. 

2. Minor Course in History. 

(a) The Italian Renaissance and the Qerman Reformation. 

Five hours weekly ^ first half-year. 

(h) Modern Absolutism and Reyolution. 

Five hours weekly^ second half-year. 

Dr. R. T. Ely. 

8. Minor Course in Political Economy. 

(a) Principles of Political Economy. 

Five hours weekly ^ first half-year. 

It is desirable that students who propose to follow this course 
should previously read one of the following manuals : Cossa's 
Guide to the Study of Political Economy; Rogers' Manual of 
Political Economy; or Mrs. Fawcett'a Political Economy for 
Beginners. 

(b) Historical Systems of Political Economy. 

Five hours weekly, second half-year. 

Note. — A. Minor course in Historical and Political Science may be 
formed by combining a half-year's work in History with a half-year in 
Political Economy, together with the production of three essays, which 
shall be subject to the criticism and approval of the instructor in English. 
A Major course in Historical and Political Science comprises a full year 
in History and a full year in Political Economy, together with the pro- 
duction of six acceptable essays, and successful examination upon such 
courses of outside reading as may be prescribed in individual cases. 

III. Historical and Political Science Association. 

This will be a monthly meeting of advanced students of Historical 
and Political Science. Lawyers, resident graduates, and others 
who are interested in liberal studies, may become members of 
this Association. Papers of more general interest than those 
discussed at length in the seminary or class-room are here read, 
together with abstracts of the more important results of original 
investigation. Beviews are given of monographs, journals, and 
other recent literature of Historical and Political Science. Brief 
reports of the proceedings of the Auociation are printed in the 
University Circulars. 

IV. Publication of Studies in Historical and Politioal Sci- 
ence. 

With the opening of the next academic year will begin the publi- 
cation of a series of University Studies in American Institu- 
tional History, with special reference to the Local Government 
and Economics of individual States of the Atlantic seaboard and 
of the Northwest. The publication will be at convenient inter- 
vals, in the form of separate reprints of studies contributed by 
members of the Association to the proceedings of learned socie- 
ties in various parts of tbe country, together with such papers 
as may be printed from time to time by the University. 

V. Library Facilities. 

From the nature of the graduate- work pursued at the Johns 
Hopkins University, students are disposed to spend much of 
their time in original investigations and systematic reading in 
Baltimore Libraries. Aside from the opportunities afforded by 
the University Library, with its collection of special journals 
and works of general reference, there is the Seminary Library 
of Historical and Political Science, a branch of the main Li- 
brary, but with distinctive aims: (1) the collection of the colo- 
nial laws, archives, and revised statutes of the seaboard States ; 
(2) the gradual acquisition of the chief monuments of English 
jurisprudence, Saxon laws and charters, early compilations and 
the statutes of the Bealm; (8) the texts of European and 
American treaties, with papers and diplomatic correspondence 
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illustrating the same ; (4) such books and special monographs 
as the actual work of the Seminary requires. 
Other libraries frequently consulted by graduate students of His- 
torical and Political Sk^ience are: (1) the Library of Congress, 
which is but an hour from fialtimore by rail and easily accessi- 
ble; (2) the Library of the Maryland Historical Society in 
Baltimore, to which the whole mass of colonial and revolution- 
ary archives of the State of Maryland will shortly be transferred 
from^ Annapolis; this Baltimore library already containing many 
portions of such original manuscript records, and the best exist- 
ing collection of Maryland laws, together with complete sets of 
the Congressional records and other Government documents, 
also many rare pamphlets and broadsides, and files of newspa- 
pers covering the revolutionary and constitutional history of 
the United States ; (S) the Library of the Baltimore Bar, con- 



taining the Law Reports of most of the States, journals, &c. ; (4) 
the Peabody Library, numbering seventy thousand volumes 
and distinctively known as **a library of research'', being 
especially rich in the proceedings of learned societies («. p. 
European academies) and in the State, provincial, and muni- 
cipal publications of America, Englana, France, Germany, 
Austria, and Italy — publications constituting the best original 
sources of Historical and Political Science; (4) the Maryland 
Episcopal Library, collected by the late Bishop Whittingham, 
and especially valuable for the original sources of Church His- 
tory, patristic and scholastic literature, materials illustrating 
the progress of the Reformation, the planting of the Church 
and Free Schools, of Parishes and other old English institu- 
tions in Maryland and throughout the United States. 



PHILOSOPHY, ETHICS, PSYCHOLOGY, AND LOGIC. 



WORK OF THE PAST YEAR. 

z88z-82. 



The courses in Philosophy, Ethics, Logic, etc., have been taken 
during the year by twenty-four students, of whom seventeen were 
advanced or graduate and seven undergraduate students. 
The roll for the year included : 

GiOBGB S. Morris, A. M., Lecturer, 
G. Stanley Hall, Ph. D., Lecturer, 
0. S. Peirce, S. B., L^iurer. 
B. B. Smith, A. M., Aasiatant. 

E. 8. Burgess, A. B., Felloto. 

B. I. Oilman, A. M., Fellow, 
O. H. Mitchell, A. M., Felloto, 
E. H. Spieker, A. B., Fellow. 
M. I. Swift, A. B., Fellow, 

C. Ladd, A. B. 



E. W. Davis, S. B. 

A. H. Giles, A. M. 
O. F. T. Hanser. 

B. L. Hobson, A. M. 
E. Ingle, A. B. 

C. T. MacClintock, A. B. 



G. Bisajng. 
M. Pels. 



W. D. MacClintock, A. M. 
E. D. Preston, C. E. 
H. F. Reid, A. B. 
J. Sieber, A. B. 
T. B. Veblen, A. B. 



M. GregK. 

T. J. Leftwich. 



G. T. McDaniel. 
P. M, Prescott. 
L. B. Robinson. 



Courses of lectures on the History of Greek Philosophy and on 
Ethics were given by Professor Q. S. Morris, each three times 
weekly duriug the first half-year. A course of weekly lectures on 
Kant's Critique of Pure Reason was also given by Professor 
Morris. 

A course of ten public lectures on Psychology was given by 
Professor Hall, with an average attendance of one hundred and 
ninety. 

In Logic, an advanced class (meetiog twice weekly) and an 
elementary class (meeting three times weekly) were instracted 
through the year by Mr. Peirce, who also conducted a series of 
Readings in Logic and gave a brief course of lectures on the 
liOgic of Relatives. 

The classes for the less advanced students were conducted by 
Mr. B. E. Smith : in Psychology, five times weekly, during the 
first half-year, and in Ethics and the History of Philosophy, five 
times weekly during the second half-year. 

The Metaphysical Club has met monthly as heretofore for the 
presentation and discussion of papers. Papers have been read 
at these meetings by : 

B. I. GiLMAN, on propositions and the syllogism; on propositions called 
spariou« ; on theories of induction. 



G. S. Hall, on E. von Hartmann. 

0. H. Mitchell, on the algebra of logic. 

G. S. Morris, on English debm and the philosophy of religion. 

C. S. Peirce, on J. S. Mill's logic. 

B. E. Smith, a review of Bowne's " Metaphysics"; on Wundt's theory 
of volition. 

M. I. Swift, on consciousness and reality. 

E. B. Wilson, a review of certain points in Murphy's ''Habit and 
Intelligence." 



PROGRAMMES FOR THE YEAR BEGINNING 

SEPTEMBER 19, 1882. 



I. History of Philosophy, Ethics, etc. 
Professor Georqe S. Morris. 

1. History of Philosophy in Great Britain. 

, Three lectures weekly ^ first half-year, 

2. Philosophical Seminary. 

For the study of selected texts, ancient and modern, relating to 
the science of knowledge. Twice weekly^ first half-year, 

3. Ethics, or the Science of Man. 

A study of selected texts, with especial reference to P. H. Brad- 
ley's Ethical Studies. Four times weekly ^ first half-year. 

4. Hegel's Philosophy of History. 

(Sibree'a Translation ) Weekly ^ first half -year, 

5. The Philosophy of Religion in its relation to Christianity. 

Eight public lectures, to be delivered in January, 1888. 

II. Psychology, etc. 
Professor G. Stanley Hall. 

6. Psychology. 

Wundt's Physiologische Psychologic^ and Max Muller's translation 
of Kant will be used as a text-book basis. Four lectures weekly ^ 
second half -year. 

7. Philosophy and Ethics. 

The chief themes and problems in Philosophy (including Ethics) 
since Locke will be considered by lectures, with limited selec- 
tions from Bo wen's Modem Philosophy and Porter's Human 
Intellect for text-book work. Four times weekly^ second half* 
year, 

8. Pedagogy. 

One public lecture weekly for eight or ten weeks, 

9. Practical Work in Experimental and Ohserrational Methods 

of Psychological Research. 

Hours to be later determined. 

Note. — Courses 1, 2, 6, and 9 are intended only for advanced students 
or for undergraduates whose preliminary study of the sciences introduc- 
tory to philosophy may have prepared them to enter upon advanced work. 

Courses 8, 4, and 7 are intended primarily for undergraduates. 
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Students who intend to pursue these courses are advised to read in 
advance one or more of the following works, with : 

Coarse 1. Kuno Fischer, Bacon und nine Nac/^olaer; Gh. de Rfimusat, HiOoire de 
la Phiiotopkie en AngUterre; T. U. Green, Introduction to his edition of hume'e 
TreaiiM on Human Nature; G. S. Morrlti, British Thought and Thinkers; major 
works of the leading British enauirers such as Bacon, Hobbes, Locke, Berkeley, 
Hume, Beid, Hamilton, the two Mills, Bain, Spencer, Lewes. 

Course 2. Plato, Theatetue: Aristotle, De Anima; Berkeley, Principle*; Hume, 
I^eatiee; Kant, Critioueqf Pure Reason; Flchte^Science^fKnowledgejldege}, Logic. 

Courses. Plato, .SegrafrKe; Aristotle, £2Aief; Calderwood, iforaii'AuMopAy; Spen- 
cer, Daiaqf Bikic*; Kant, Ethiee. 

Course 4. Flint, Phiioeopky ojfHiaory; B. Bfayer, DiepMloeophitehe Oeechichteavff'ase' 
ung der NeuaeU, 

Course 5. John Caird, Bttroduetion to the Phi'osophy of Beligion; E. Mulford, The 
Republic <tf Qod, 

Course 6. Lotxe. QrundzOge der Pevehologie ; Taine, On Intelligence ; Ribot, English 
Psyehologyj Ribot, La Psyehologie AlUmande Omtemporoine; Monck, Introduction 
to the Orttieal PtMoeoohy. 

Course 7 (for undergraauates). Ryland, Handbook cf Psyehology and Ethics ; Mayor, 
Sketch cf Ancient Philosophy, 

Course 8. Quick, Eiueational Reformers; Farrar, Buags on a Liberal Education ; 
Fitch, Lectures on Teaching; Latham, 7%e Action qf EjuuninatUms ; either Diester- 
weg's, Beneke's, or Schrader's Pedagogik. 

III. IiOgio. 
Mb. C. S. Psibob. 

Mr. Peirce will lecture four times a week thronghoat the jear. 
The course will embrace the following topics : 
The Psychological and Metaphysical &ct8 upon which the possibility 
of Logic rests. — Text : Mr. Peirce's papers, The fixation of belief; 
How to make our ideas clear ; (i;ue8tiona concerning certain faculties 
claimed for man ; Further consequences of four incapacities ; The oo- 
lidity of the laws of logic. Here, as everywhere throughout the course, 
the doctrine of the text will receive improvements, and the subject 
will be further illustrated by the aid of other works. 
. Modern Formal Logic. — Text : De Morgan's Syllabus of Logic, 
Boole's Logical Algebra. — Not merely the principles, but also the prac- 
tice of this algebra will be rendered familiar, by the solution of nu- 
merous examples drawn from Boole, McOoll, Miss Ladd, etc. Text: 
Schroder's Operationskreis des Logikealeuls. 
The Logic of Relatives. — This subject will be treated in an elementary 
manner, so as to bring it within the capacity of the ordinary student. 
An entirely new general method of treating problems that involve 
relative terms will be developed. Text: Mr. Peirce's Logic of ReU 
ativeSj Algebra of Logic, Algebra of Relatives, and a new paper. 
Mathematical Reasoning. — The general nature of mathematical Qemon- 
stratlon will he explained, the different varieties will be classified, 



and the particular use to which each can be put will be shown. The 
methods of mathematical research will be studied in the history of 
multiple algebra. 

Theory of Probabilities. — The fundamental rules of the calculus will 
be discussed. Its practice will be illustrated by the solution of select 
problems, beginning with the simplest and proceeding to some of the 
most difficult. The theory of linear difference equations will be 
given. The method of least squares will be theoretically and prac- 
tically treated. Text : Liagre's Calcul des FrobabilitiSj BooU*s Cal' 
cuius of Finite Differences, Ferrero*s Metodo dei Minimi Quadrali, 

Inductive Reasoning. — A large part of the course will be devoted to 
this subject. Inductive and hypothetic inference will be considered 
as inverse forms of statistical deduction. The rules of these modes 
oMnference will be deduced from the theory and set forth with great 
particularity, with many illustrations drawn from the history of the 
physical sciences. No effort will be spared to make this part of the 
course practically useful to the student. Text: Mr. Peirce, Onprob* 
able inference. 

The Nature of Scientific Reasoning, illustrated by the reading of 
Kepler's De motibus sieUce Martis, 

Inquiry into the validity of Modern Conceptions of the Constitution 
of Matter. — Text : Meyer's Kinetische Theorie der Oase. 

Relation of the New Theory of Logic to Philosophical questions. 



Besides the lectures, Mr. Peirce will give private instraction in 
the different branches of logic to those who may desire to receive it. 



The libraries of the University and the Peabody Institate are 
well supplied with books for the study of philosophy. 

The Metaphysical Club for the study of. logical, psychological, 

and philosophical matters will continue to hold monthly meetings. 

The first volume of Logical Contributions, by members of the 

Johns Hopkins University, will be published early in the autumn. 

Contents : The logic of the Epicureans, by Allan Marquand ; On the 

algebra of logic, by Miss Ladd ; On the algebra of logic, by O. H. 

Mitchell; On relative numbers, by B. I. Oilman; On probable 

inference, by C. S. Peirce. 



RECENT APPOINTMENTS. 



Appointments to Fsllowships for the next academic year have been 

made as follows : 

William J. Alexaztdbb, (A. B., Unirenity of London, Eng., 1876) Oreek. 

Charles J. Bkll. (A. B., Harvard, 1876; UniTersliy of Munich) Chemistry, 

James M. Cattbll, (A. B , Lafayette, 1880) Phiiosophy. 

Ellebt W. Davis, (S. B., UniverBity of Wiaconain, 1879) Mathematics. 

David T. Day, (A. B., Johns Hopkins, 1881) C^temistry. 

William C. Day. (A. B., Johns Hopkins, 1880) Chemistry. 

Hbitry H. Donaldson, (A. B., Yale, 1879) Biology. 

William P. Durpbb, (A. B., Univenity of Michigan, 1876) Mathemattet. 

Gbokgb 8. Ely, (A, B., Amherst, 1878) Mathemaiics. 

Alfred Embrson, (Ph. D., Munich, 1881) Greek. 

William S. Flemdio, (A. B., Daridson, 1878) Oreek, 

Arthur L. Froth inoh am, Shcmitic Languages. 

Benjamin I. Gilman, (A. B., WilliamB, 1872, and A. M., 1880) Logic, 

Henry R. Ooodnow, (A. B., Amherst, 1878) Physics, 

Elgin R. L. Gould, (A. B., Victoria, Ont., 1881) History, 

Arthur S. Hathaway, (a B., CorneU, 1879) Mathematies. 

William H. Howell, (A. B., Johns Hopkins, 1881) Biology, 

Arthur L. Kimball, (A. B., Princeton, 1881) Physics, 

Harry F. Reid, (A. B., Johns Hopkins, 1880) Physics. 

Henry N. Stokes, (S. B., Haverford, 1878) Biology. 

The persons below named have been nominated by the Academic 
Council for Graduate Scholarships: 

GusTAV BissiNO, (A. B., Johns Hopkins, 1882) Mathematics. 

James R. Duooan, (A. B., Mercer, 1877 ; M. D., Jefferson Medical, 1879) Chemistry. 

Jambs E. Kbeler, (A. B., Johns Hopkins, 1881) Physics. 

C. W. Emil Miller, (A. B., Johns Hopkins, 1882) Oreek, 

Charles A. Pereins, (A. B., Williams, 1879) Physics. 

B. James Ramaqb, (A. B., Newberry, 1880) History. 

Lewis T. Stevens, (A. B., Johns Hopkins, 1882) Biology. 

Lmwis W. Wjlhblm, (A. B., Johns Hopkios, 1880) History, 



Other appointments have recently been made in the University as 
follows : 
Fabian Franklin (Ph. D., Johns Hopkins, 1880; F.)~As80ciate in Mathematics. 
R. T. Ely (Ph. D., Heidelberg, 1879)— Associate in Political Economy. 
J. W. Bright (Ph. D., Johns Hopkins, 1882; F.)— Instnictor in German* 
J. F. Jameson (Ph. D., Johns Hopkins, 1882 ; F.)— Instnictor in History. 
E. H. Spiekbr (Ph. D., Johns Hopkins, 1882; F.)— Instractor in Latin and Greek. 



C. R. Hemphill, A. M., lately a Fellow here and now Profeesor in the Southwestern 
Presbyterian University, has been appointed a Professor in the Theological Seminary, 
Columbia, S. C. 

G. F. NicoLASSEN, Ph. D., lately a Fellow and Assistant in Greek and Latin here, has 
been appointed Professor of Ancient Languages in the Southwestern Presbyterian Uni- 
Tersity, ClarksTllle, Tenn. 

W. 8. Pratt, A. M., lately a Fellow here and recently connected with the MetropoUtao 
Museum of Art, New York, has been appointed Instructor In Ecclesiastical Music in the 
Theological Seminary, Hartford, Conn. 

Josiah Roycb, Ph. D., lately a Fellow here and afterwards Instructor in the UniTer- 
sity of California, has been appointed an Instructor in Philosophy in Harvard University. 

Henry Skwall, Ph.D., a former Fellow and Associate in Biology here, has been 
appointed Professor of Physiology i^ the University of Michigan. 

W. I. Stringham. Ph. D., lately a Fellow here and recently holding the Puker Fel- 
lowship of Harvard University, has been appointed Professor of Mathematics in the Uni- 
versity of California. 

J. H. Wherlkr, Ph. D., lately a Fellow here and now Professor of Latin In Bowdoin 
College, has been appointed Professor of Greek in the University of Yiiginia. 
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DEGREES CONFERRED, 1882. 



Doctors of Philosophy. 

The degree of Doctor of Philosophy was conferred on the fol- 
lowing persons : 

1. James W. Bright, of Lock Haven, Pa., A. B., Lafayette 
College, 1877, and A. M., 1880. His principal stndy was the 
Teutonic Languages, the subordinate, Sanskrit. He submitted 
a thesis entitled "A Discussion of the Verbal forms in King 
Alfred's WestSaxon Version of Gregory's Cura Pastoralis,^^ 

2. J. Franklin Jameson, of Amherst, Mass., A. B., Amherst 
College, 1879. His principal study was History, the subordinate, 
Political Economy. His thesis on " The Origin and Development 
of the Municipal Government of New York City," is in course of 
publication in the Magazine of American History. 

3. M1T8URU KuHARA, Tsuyama, Japan, S. B., University of 
Tokio, 1877. His principal study was Chemistry, the subordinate. 
Mineralogy. His thesis on the " Oxidation of Nitrometaxylene," 
has been published, in modified form, in the American Chemical 
JournaL 

4. Robert W. Mahon, of Baltimore, C. E., Lehigh University, 
1876. His principal subject was Chemistry, his subordinate. 
Physics. His thesis on "Some Investigations on the Benzyl- 
derivatives of the Sulphamides of Metaxylene," will be published 
in modified form, in the American Chemical Journal. 

5. Oscar H. Mitchell, of Marietta, Ohio, A. B., Marietta 
College, 1875, and A. M., 1878. His principal subject was Math- 
ematics, the subordinate, Logic. His thesis, entitled "Some The- 
orems in Numbers, with a Generalization of Fermat's and Wilson's 
Theorems,'' has been published in the American Journal of 
Mathematics. 

6. George F. Nioolassen, of Baltimore, A. B., University of 
Virginia, 1879, and A. M , 1880. His principal subject was 
Greek, the subordinate Latin. His thesis on '' The Articular 
Infinitive in Xenophon," will be prepared for publication. 

'^*7. William A. Notes, of Orinnell, Iowa, A. B., Iowa College, 
1879. His principal subject was Chemistry, the subordinate, 
Physics. His thesis "On the Protection from Oxidation of a 
Group containing two Carbon- Atoms," will be published, in mod- 
ified form, in the American Chemical Journal. 

8. Chase Palmer, of Baltimore, A. B., Johns Hopkins Uni- 
versity, 1879. His principal subject was Chemistry, the subordi- 
nate. Mineralogy. His thesis " On the Sulphocinnamic Acids " 
will appear, in modified form, in the American Chemical Journal. 

9. Edward H. Spieker, of Baltimore, A. B., Johns Hopkins 
University, 1879. His principal subject was Greek, the subordi- 
nate subjects Latin, Sanskrit, and Hebrew. His thesis " On the 
so-called Genitive Absolute and its use, especially in the Attic 
Orators," will be prepared for publication. 

B€ich€lors of Arts* 

The degree of Bachelor of Arts was conferred on the following 
persons : 

1. William H. Adkins, of Easton, Md., who received his 
previous training at the Easton (Md.) Classical School, and has 
finished major courses in History and Latin, and minor courses 
in German, Greek, and Physics. 



2. T. Alexis Berrt, of Baltimore, who pursued his prelimi- 
nary studies under Dr. Robert Atkinson, and has finished major 
courses in German and History, and minor courses in Chemistry, 
Physics, and French. 

3. GusTAY BissiNQ, of Baltimore, a former student of the City 
College, who has finished major courses in Mathematics and 
Physics, and minor courses in Chemistry, Logic, and German. 

4. Walter B. Clarkson, of Baltimore, who after graduating 
at the City College, matriculated in this University at its opening 
in 1876, and pursued his studies here with the highest promise. 
He is recommended for his degree extra ordinem. He was com- 
pelled by failure of health to go to the South before completing 
the courses he had undertaken ; and has for several years been 
principal of the High School, Jacksonville, Fla. The Academic 
Council has satisfied itself of his continued advancement in liberal 
studies. 

5. Hermann L. Ebelinq, of Catonsville, who received his pre- 
liminary training at Overlea School, Catonsville, and has com- 
pleted major courses in German and History, and minor courses 
in Greek, Latin, and Physics. 

6. Louis Garthe, of Baltimore, who graduated at the City 
College, in 1880, and has finished major courses in German and 
French, and minor courses in Chemistry, English, Mineralogy, 
and Latin. 

7. Edward Inqle, of Baltimore, a former student of the City 
College, who has finished major courses in Greek and Latin, and 
minor courses in German, History, and Physics. 

8. Richard F. Kimball, of Baltimore, who pursued his pre- 
liminary studies under Mr. C. P. Grady, and has finished major 
courses in History and Latin, and minor courses in French, 
German, and Chemistry. 

9. GusTAV A. LiEBia, Jr., of Baltimore, who pursued his pre- 
liminary studies under Dr. E. Deichmann, and has finished major 
courses in Mathematics and Physics, and minor courses in Chem- 
istry, Biology, and French. 

10. C. W. Emil Miller, of Baltimore, a graduate of the City 
College in 1880, who has completed major courses in Greek and 
Latin, and minor courses in French, Physics, and German. 

11. James Paqs, of Baltimore, a former student of the City 
College, who has finished major courses in German, Physics, and 
Mathematics, and minor courses in French, and Latin. 

12. Albert G. Palmer, of Baltimore, who received bis pre- 
liminary training at the Friends' High School, and has completed 
major courses in Chemistry and German, and minor courses in 
English, French, and Physics. 

13. Robert M. Reese, of Baltimore, who received bis pre- 
liminary training at the Friends' High School, and has completed 
major courses in French and German, and minor courses in Latin, 
History, and Physics. 

14. Lewis T. Stevens, of Baltimore, a former student of the 
City College, who has finished major courses in Chemistry, Bi- 
ology, and German, and minor courses in Physics and English. 

15. Herbert T. Tiffant, of Baltimore, who pursued his pre- 
liminary studies under Mr. S. G. Turner, and has finished major 
courses in History and Latin, and minor courses in French, 
German, Greek, and Physics. 



The Johns Hopkins University Circulars are printed by Messrs. JOHN MURPHY d: CO., 182 West Baltimore Street^ Balti- 
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BAILEY, No. 262 West Baltimore Street, Baltimore. Price 5 cents each. 
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PROCEEDINGS OF UNIVERSITY SOCIETIES. 

Abstracts of the More Important Papers Bead at Becent Meetings. 



dn>(u+}A;) 



SctenHfte Assoeiatian. 

May meeting. 

Go the (Geometrical Interpretation of Certain Formnlse in 

Elliptic Functions, by Pbofkssob A. Gatlst. 

I have given in mv Elliptic Functions expressions for the sn' of 
t« + }A:, w -f- }iA^i «* + }Af + ilk' ; but it is better to consider the dn», sn', 
en' of these combinations respectively, and to write the formulae thus : 

dnw — (1 — A:^)8nucnu 1 — k^x — (1 — 1c')y ^ 

"^ dnM+(l — A:>nucnu '"" 1— A»:r + (1 — A^)y ' 

\ (\'\'k)^uu-\'XCTiuidinu \ (\-\'k)X'\-iy 

k{\-{-k)finu — tcnudnu ' k\\^k)x — iy ' 

en (u^-JA^+JfA)- ^ -—^-—.^^^ 

_ —ik' \—x — (k +ik')y ^ 

where in the last set of values or, y are used to denote sn'u and snucnuanu 
respectively ; and the formulae are thus brought into connexion with the 
cubic curve y« = ar(l — ar)(l — k^x). The curve has an inflexion at in- 
finity on the line x = ; and the three tangents from the inflexion are 

9 = 0, »=1, * = T5» touching the curve at the points X|y = (0, 0), 

(li 0), ( rj I ) respectively : hence these points are sextactic points. We 

may from any one of them, for instance the point (0, 0), draw four tangents 
to the curve, (I + A:)x+iy = 0. (| + A;)x — iy = 0; (1 — *)x + iy = 0, 
(1 — k)x — iy = 0, where the first and second of these lines form a pair, 
and the third and fourth of them form a pair, viz : the two tangents of a 
pair touch in points such that the line Joming them passes through the 
point of inflexion : in particular for the first mentioned pair the equation 
of the line joining the points of contact is 1 -f- ^^ =" 0. The linear func- 
tions belonging to a pair of tansents are precisely those which present 
themselves in the formulas, thus if J*! = (1 -(- *)x-f- iy, T, = ( 1 4. k)x — iy^ 

1 T 
the second of the three foTmulas Is 8n'(u-f- j|A:) = - — ' ; and the other 

two formulas correspond in like manner to pairs of tangents from the 
sextactic points ( rj » ^ V and (1, 0) respectively. The formulas are con- 
nected with the fundamental equations expressing the sn, en, dn as quo- 
tients of thota-functions. 

Gd Sinapine, a Constitaent of Mastard; a preliminary notice, 
by R. Dorset Coals. 

A full account of this investigation will be published in the American 
Chemical Journal, 



Gn Certain Recent ObserTations relating to the so called 
Granules" of the Solar Surface, by C. S. Hastings. 



II 



Philological Assoetation. 

May meeting. 

The Dialectical Peculiarities of the Kentish Charters, by H. 
Wood. 

The followinc: seven Charters were considered in this paper: 1. Alfred 
Aldorman, 871-^89 A. D. ; 2. Wulfred, Osvoulf and Beom^ry^, 805-810 ; 
8. AWujrtW, 880-831 ; 4. J^/fturA, 881 ; 6. Zrw/o. 832 ; 6. i4ft6a, 836; 7. 
Badano^j 837. The dates are Keroble's, as revised by Thorpe. No 1 
was tested by all the laws of vowel change that apply, and was found to 
agree closely in dialect with the Interlinear Version of the Psalter (od 
Stevenson 1848-47 for the Surtees Soc). Both di fleered in a marked 
manner, and in the same particulars, from the Kentish Olosses (Vcsp. 
D 6), and, in the absence of vocalized ^, from the Epinal Glosses. The 
conclusion was reached, in opposition to Sweet (Past. Care xxi., and 
<* Dialects,'' 654), that the Charter is neither West-Saxon nor Kentish, 



but rather Northumbrian-Mercian. Sievers' recent statement (i4^t. 
Chram, 2), that the Psalter is closely related to Northumbrian, partly 
confirms this result. No. 2, tried by the same tests, exhibited many old 
forms, but the same conclusion was reached, in opposition to Zeuner 
(S|pr. de9 Kent. PaalterM 8). Nos. 8, 4, and 6 were found to be decidedly 
Kentish. No. 7 was added to the Kentish list on account of the instan- 
ces of vocalized 3 it exhibits, but neither 6 nor 7 show unmixed Kentish 
forms of any period. They are evidently older than 8, 4, and 6. 

The handwriting of the Charters, as shown in the Brit. Mus. Facsimiles 
of all except the first, was then examined, and such historical and exter- 
nal evidence was brought forward as could be collected from Synodal 
decisions, and the comparison of names affixed to Mercian Charters. The 
results were not g^ven as direct proof of dialect, but as tending to show — 
first, that many Charters relating only to Kentish matters were doubtless 
written in a more Northern dialect, and second, that No. 2 of the Char- 
ters above considered was of that number. 

Gn the Beginnings of the Athenian Hegemony, by C. D. 
Morris. 

In this paper an attempt was made to show that, in order to controvert 
the conclusion of Kirchhoff (Hermes^ 1876), as to the comparatively late 
adhesion to the Attic league of ~the cities of the West and South-west 
coast of Asia Minor, it was not necessary, with Steup (Rhein. Mue., 1880), 
to do violence to the text of our authorities. It was argued that (1) it 
is under the circumstances unwarranted to infer that the Ionic cities held 
aloof or were excluded from the league because we do not find specific 
mention of the details of their accession; and (2) that the argument 
advanced by Kirchhoff to prove in a positive way the absence of Athenian 
authority from the Ionic coast involves a practical anachronism ; since it 
assumes at the date of the fiiglft of Themistocles a strictness and minute 
rigor in the administration of the Attic league, which is inherently 
improbable, and of which we have no evidence till a considerably later 
time. On the other hand, it was pointed out that the reasons which 
induced Steup to tamper with the text of Herodotus and Thucydides are 
founded only upon a self-imposed obligation to interpret the words 
^bfifiaxoi and koto, rb ^vyyevic in a rigid and pedantic way, without any 
evidence that the writer intexided that his language should be so pressed. 
At the conclusion of the paper attention was called to the statement of 
Died. Sic, xii. 84, that on the day before the battle of Mycale, Leotychides 
spoke of the battle of Platsaa as already foaght and gained. It was shown 
tnat this cannot be a mere confusion with the ^fuj mentioned by Herodo- 
tus (ix. lOO), because Diodorus gives an account parallel with this in c. 
86. When he does so, he calls attention to the surprisine^ character of 
the rumour, and offers a rationalising explanation of it. It was argued, 
therefore, that it is not credible that he could have thought it neces-ary 
thus to account for an apparent miracle on the day of the battle, and yet 
have intended to narrate casually and without remark what would be a 
yet more miraculous, because prophetic, statement as made on the day 
before. It was consequently suggested that in c. 84, Diodorus, or the 
authority from whom he copied, wrote vevtiofK&re^ iv TlkaToiaJ^ when he 
intended to write h 'ZaXafdvi^ which would make the assertion exactly 
consonant with the facts. 

Notes on a German Passion Play, by William H. Carpentxr. 

The subject of these notes was the MS. of an unpublished Passion 
Play belonging to the private library of President White, of Cornell 
University. The MS. was purchased for its present owner at the sale 
of the library of Sir F. Madden, but how or when it came into his 
possession is not known ; it contains neither the place nor the time 
of its origin, but merely bears the title written on the outside of 
the cover : Regisirum ipaiue Ludus deeignaniia Cenam dum ae eius paS' 
aionem una eum eiusdem designantis resurreeiionem demoneiraiione. The 
MS. is in form a columnar quarto of 68 leaves, written on paper and 
bound in parchment. The chirography is throughout good and distinct, 
but in several different hands ; the first is the best and plainest and recurs 
at intervals throughout the MS. The stage directions are written in 
red and are throughout in Latin. The play is divided into three parts, 
which were played respectively on Holy Thursday, Gk)od Friday, and 
Easter Sunday ; each part is opened by the precursor who announces suc- 
cinctly the scenes to be represented and the course of the play : on the 
third day two angels go t)efore the precursor. The first day's perform- 
ance is contain^ in the MS. on pp. 1^16i> : it besins with the com- 
plaint of the Jews who were driven by Jesus out of the temple with a 
scourge, and proceeds with the deliberation of the Jews concerning 
Jesus, the washing of feet and the last supner, the questions of the dis- 
ciples about the betrayer, Judas' bargain witn the chief priest, Jesus with 
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the disciples in Oethsemane, his seizure by the Jews, Jesus before Caiapbas, 
mocking by the Jews and the decision to conduct him to Pilate — The 
second day is contained on pp. 17*-42k : it shows Pilate in his office of 

Sovernor, the proceedings Defore him, the crucifixion, the lament of 
[ary, the removal from the cross and the burial. Finally the third day is 
contained on pp. 43*-62i> : it begins with the conference respecting a guard 
of soldiers at the grave and the bargain with them about their reward, then 
the conversation of the soldiers with each other at the grave, the resur- 
rection, the descent into hell, Mary Magdalene at the grave with Jesus, 
Peter and John going to and at the grave, the soldiers at the grave after 
the resurrection, Caiaphas informed, the deliberations of the Jews and 
the instructions to the soldiers to say that one of the disciples had stolen 
the body, and finally the declaration of one of the soldiers to the people to 
this effect The dramaiU peraonce of the first day's performance are then 

f;iven on p. 63*, of the second day on p. 64*, of the third day on p. 64^ ; 
astly the names of the persons taking part in the play are given on pp. 
^».68b — these are also throughout the MS. written in red opposite the 
parts to be said or sung; accompanying^ the parts to be sung — usually 
Latin — are, in most cases, the notes. Tne play is doubtless in the main 
original, but bears, nevertheless, a marked resemblance to other passion 
plays, which is, however, a natural consequence of the exact identity of 
source and dramatic aim. Especially is this true of the Marien-Kla^e, 
which is made up of Latin songs thinly interlarded with German dia- 
logue. The language of the MS. shows upon the most cursorv exami- 
nation its South German origin ; its dialectic peculiarities, furthermore, 
prove it to be Bavarian-Austrian, — it was probably written a little pre- 
vious to the year 1600. Its most marked phonetic characteristics are : 

The usual retention of Ohg. p in anlaut : pin^ pluet^ p^g^ verpietten^ 
geporen^ untzerprochen. The usual apocopation of e in auslaut: pott 
(bote)^ paid (balde), Inydt (UideV zue and tu. 

For Mhg. uo the MS. has throughout ue: aueehen^ guettf/ueaSf ruefft^ 
mueahausB. 

For Mhg. ei the MS. has throughout ai: payde^ ain^ kain^ aehwaySf 
geizaygt (y interchanges with i both when alone and as a member of a 
diphthong). 

For Mhg. I, i^, tu, on the MS. has as in Nhg. ei, au, eu, au, 

W occurs for 6 in offenwar^ offenwarlich. 
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Parish Institations of Maryland, by Edward Inqlb. 

By an Act of Assembly passed in 1692 the Ghurch of England was 
established in Maryland. The Province was divided into thirty-one 
parishes from ten to eighty miles long, and Vestries were chosen. The 
Act of 1702 remedied the imperfections of former Acts, and was the basis 
for church government until the revolution. 

In each parish the freeholders chose six select Yestry-men and two 
Church Wardens. The Vestry, composed of " sober and discreet " per- 
sons, was the guardian of parish property and morals. The Yestry-house 
was usually the first parish building. There the Yestry-men met and 
transacted the business of the parish. When there was no incumbent, the 
goods in the Yestry's possession were expended in building or repairing 
churches, or in buying and stocking glebes. The churches were generally 
built of wood, with little or no attempt at ornamentation. At one time 
the Vestry chose counters of tobacco for the parish, and nominated inspec- 
tors of tobacco, out of which nominees the Governor made his appoint- 
ments. When the tax was imposed upon bachelors, the Vestry made out 
the list and sent it to the sheriff. Adulterers, &c., were presented for 
trial to the County Courts by the Vestry of the parish where the offence 
was committed. Yestry-men and Church Wardens could commit pro- 
fane and drunken persons to the stocks or whipping post The special 
duties of Wardens were to care for the church linen and plate, and to 
provide the elements for the communion. They also kept order in and 
around the churches, and reported the state of the parish to the Commis- 
sary at his visitations. 

All taxables were assessed forty pounds of tobacco yearly for the support 
of the clergy. From his own salary the minister had to pay one thousand 
pounds of tobacco a year to a parish-clerk, whose special duties were to 
read responses and give out the hymns. The minister was licensed by the 
Bishop of London and inducted by the Governor. The Vestry had no 
power in the choice of a rector. The people were opposed to the parish 
system, and efforts were made to abolish it. The minister's saianr was 
lessened and strins^ent laws were passed for the punishment of ecclesias- 
tical offenders. This feeling of discontent contributed not a little to the 
opposition against the mother country before the revolution. During 
that struggle the Established Church lost ground. Many of the clergy 
left the country, and those who remained were poorly supported. In 
1779 a Vestry Act was passed by which church property was vested in 
select vestries. It was round that the provisions of this Act did not meet 
the wants of the Protestant Episcopal Church, so in 1798 a new Act was 



passed. This is the basis of the present parish system, though some 
changes have been made. In 1802 the powers of Justices of the Peace 
were taken from the Wardens. The Vestries are now governed by the 

£ revisions of their charters, which generally conform to the laws of the 
4ocesan Convention. 



The Growth of Internationalism, by Albert Shaw. 

Jeremy Bentham from one ethical stand-point, Immanuel Kant from 
an opposite one, projected a world-organization for the maintenance of 
perpetual peace. Every school of religion, of politics, and of philosophy, 
nas at one time or another given expression to the universal hope for 
world-peace and international union. We may be certain, however, that 
these ideals will never be attained except by those processes of slow devel- 
opment which have built up all systems of municipal law and constitu- 
tional government. Any perfect system must be long preceded by under- 
currents of tendency, isolated points of contact, fragments of organization, 
and a hundred half-concealed forces of assimilation. If a posterity not 
many generations remote is to enjoy international government, that 
system must be the result of causes now at work, — its history must already 
have begun. 

Proposed schemes have generally concurred in providing for a Code of 
Law, a Judicial Tribunal, and a Legislature. It will be convenient to 
use this division in a discussion of the subject. In form, an international 
code would be an extended treaty It would comprise a systemntic state- 
ment of the whole body of public law. At present that law is chaotic 
and confused ,* codification would enhance its efiiciency. Public law is 
voluntary; its only sanction is found in the general recognition. It 
cannot, then, be expected that the whole body of law will find nn even 
and simultaneous development. Some principles gain acceptance before 
others have come within the horizon of the world's consciousness. Before 
our code as a whole can be adopted, its parts must one after another be 
evolved, here a chapter and there a page. To show that it has for cen- 
turies been so developing, many historical illustrations were cited. The 
labors of Francis Lieber, Dr. Bluntschli, David Dudley Field and othe.Ed^. — 
were adverted t3, and it was held that codification would soon be feasible. 

A tribunal for the determination of great public questions is a pressing 
need. Bulmerincq's plan for a maritime prize court was detailed. Arbi- 
tration was also discussed, and the plans of David Dudley Field and of 
A H Stoiber, for the erection of standing Courts of Arbitration, were 
rehearsed The resolutions of Parliament, of the Congress of the United 
States, and of continental legislatures, favoring arbitration, were cited as 
indic.itinsf the tendency of the times. The Supreme Courts of the United 
States and of (-anada were mentioned as international in a limited sense. 
The comparative study of jurisprudence, the growth of a law-abiding 
spirit, and the radical improvement in the moral character of war, are 
formine: a soil which can support an international court of law. 

The idea of an international legislative body is already more than a 
dream. A historical sketch of European diplomatic Congresses and Con- 
ferences, in their capacity as authors of positive international law, whs 
rapidly drawn. It was maintained that all federal legislative bodies, 
such as the American Congress or the German Reichstag, are the out- 
growth of diplomatic beginnings, and that a European legislature, holding 
periodic sessions and empowered to enact public law. might reasonably be 
expected to grow out of diplomatic conventions, such as the Congresses 
of Vienna, Paris, and Berlin. 

Even more significant as showing the drift of our time towards inter- 
nationalism, are such gatherings as Congresses of Electricians and Geog- 
raphers, meetings of the Evangelical Alliance, Monetary Conferences, the 
societies for the improvement of international law, and great world fairs 
like those at Vienna, Philadelphia, Paris, and Atlanta. 

Townships and Schools in New Jersey, by 0. A. Johnson. 

The principal oflicers elected at an annual town meeting in New Jersey 
are a clerk, assessor, collector, and three or more judicious freeholders, 
who decide all disputes in regard to assessments, also two *< chosen free- 
holders," who represent the township upon the county-board, two sur- 
veyors of highways, and overseers of road districts. Five chosen and 
judicious freeholders constitute the township committee, who examine and 
report to the annual town meeting the accounts of the township. 

The first school law in New Jersey was passed in 1693, when it was 
provided that, if a majority of the inhabitants in any town were in favor 
of having free public schools, all were obliged to pay their school-tax. 
Schools were thus instituted by local option. In 1817 a public school 
fund was created, which has continually increased, so that at present, 
with a two mill school-tax upon all property, the common schools of New 
Jersey are upon good foundations. 

Sources of the Institutional History of Pennsylvania, by B. R. • 
L. Gould. 

Review of Edward Spencer's History of Manufactures in Mary- 
land, by E. W. BsMis. 
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On PropositioDS and the Syllogism, by B. I. Oilman. 

In this paper general terms were considered as of two kinds : the in- 
tensively definite, connoting a fixed group of qualities, and the exten- 
sively definite, denoting a fixed group of objects. Six kinds of propositions 
involving such terms were descrihea, viz : Verbal Propositions, asserting 
that two groups of qualities have components in common (Propositions 
of Definition) or that two groups of objects have components in common 
(Propositions of Division) ; and Keal Propositions, asserting (1) that two 
groups of qualities are sometimes found in the same object (Propositions 
of Concomitance), or (2) that two groups of objects possess qualities in 
common f Propositions of Kesemblanco), or (8) that, in some cases, com- 
ponents ot a group of objects possess a group of qualities (Propositions of 
Possession), or (4) that, m some cases, components of a gproup of qualities 
are common to a group of objects (Propositions of Inherence). Each of 
these propositions may be denied as well as asserted, the afiirmative spe- 
cies being particular and the negative universal ; and each of these latter 
gives rise by negating the terms in all ways to four forms. Three of the 
six kinds of propositions, those of Definition, Resemblance, and Inher- 
ence, are the reciprocals of the other three, referring to qualities as the 
latter do to objects ; and take a negative similarly reciprocal to the ordi- 
nary negative. The syllogistic of these forty-eight propositions consists 
of arguments following either the particular or universal type of ordinary 
syllogism, and in the case of Real Propositions consists of twelve such 
arguments, six universal and six particular. 

From Propositions of Concomitance, signifying the aisertion or denial 
of the existence of a class, a complex prepositional system was developed 
containing propositions asserting or denying more than one class. Sucn a 
system contains seventy-five varieti^, or eighty if the possibility is 
allowed of the non-existence of the Universe of Discourse. These may 
be reduced to eighteen types, or twenty on the supposition just made. 
For the expression of these propositions a special notation was employed. 
The syllogistic of these eighteen types embraces thirty-four forms of com- 
plex argument. A similar complex syllogistic may be developed from 
either one of the other five kinds of propositions named above. 

Remarks on the above paper, by C. S. Psiros. 

Mr. Peirce remarked that the propositional system of De Morgan sup- 
poses the universe of things to be limited (in this sense, that there is some 
logically possible combination of characters which does not occur in any 
existing tning), but supposes the universe of characters to be unlimited 
(in the sense that there is no aggregate of things which do not possess 
some common mark). Mr. Peirce undertook to show what prepositional 
system is necessary in case both universes are permitted to be limited, so 
that nothing of a general nature can be assumed respecting the relations 
of things and of characters. There will, in the first place, be universal 
propositions asserting that two classes of objects have no common breadth, 
and particular propositions asserting that two classes of objects have a 
common breadtn. These are purely extensive propositions. There will 
also be purely intensive, or (better), comprehensive propositions, asserting 
that two groups of marks have or have not a common depth. 

Next there will be propositions asserting some relation between a group 
of things and a group of marks. These will be of twelve in transmu table 
species, as follows: 

First, afflrmalive propositions, asserting the pMsession of characters by 
things. 

a. Every one of a named class of things is said to pQ3se88 every one of 
a named group of characters. 

p. Same one or more (without saying what), of a class of things is said 
to possess every one of a group of characters. 

7. Every one of a named group of characters is said to be possessed by 
some one or other of a named class of things. [7 follows strictly from 3], 

6, Some one or more (without saying what), of a named group of cna- 
racters is said to be possessed by every one of a named class of things. 

e. Every one of a class of things is said to possess some one or other of 
a named group of characters, [e follows ft*om d]. 

C. Some one of a class of things is said to possess some one of a group 
of characters. 

Second, six negative propositions, denying the possession of characters 
by things will correspond exactly to the affirmative forms. 

These may be called propositions of the^rs^ order, because the relative 
term *' possessing as a character '' enters into them once. 

A proposition of the second order will be such as this. ** Every S pos- 
sesses every character not possessed by some T." There will be eighty- 
eight species of this order. The number of orders is infinite. 

Propositions of even orders are evidently of two families, the extensive 
and the eomnrehensive. 

In immediate inferences, the order of the conclusion agrees with that 
of the premise in respect to being even or odd ; and in simple immediate 
inference the order is either unchanged or increased or diminished by 



two. An immediate inference from a universal to a particular proposi- 
tion is impossible. 

In syllogisms, it is necessary and sufficient that there should be a dis- 
tributed middle term, and the order of the conclusion is the sum of the 
orders of the premises. Of coarse, immediate inference from the conclu- 
sion is often possible. [What De Morgan calls spurious propositions may 
be inferred from two premises having an undistributed middle]. 

The treatment of the subject is greatly facilitated by the application of 
the algebra of relatives. For this purpose, the propositions may be so 
transformed as to make 1 or " what is identical with'' in every case the 
subject ; and only one copula will be necessary, owing to the terms being 
identified with relatives. To obtain an inference the premises are to be 
relatively multiplied together, and then all inferences conform to one or 
other of these formula :— 

{afb)c^afhe 
a(b -f c) ^abfe. 

The dagger here denotes the operation of ** relative addition.'' If 
denote ** lover of" and s ** servant of," then Is denotes ** lover of a ser- 
vant of," and l\ s denotes '* lover of everything but a servant of." 

A universal proposition stating that one relation is a special case of 
another is most naturally written in the form I -< t, which particular ex- 
ample means that to be a lover is to be a servant. But we have the 
general formulae 

lx = x a; + n = a? 

xl^x n fa: = aj 

when n means *not,' or * other than.' By means of these formulae we 
bring the proposition l^s into the forms 

U^$ ;-<stn 

II 'Ks {-<nfs. 

We now apply one of the rules for transposition. These rules are, first, 

that the proposition xy -< 2 is equivalent to zx -<y and to y7-<^( where 
the straight line over a term negatives it and the curved line converts the 
relation), and second, that the proposition x >- y f z is equivalent to 

F-< X f 'y and to y -< z f x. The application of these rules to the four 
forms just given yield the following equivalents of ^ -< a : 

Is^tt l-<^ts 

A particular proposition asserting that there is a pair of objects such 
that the first is at once in two relations to the second, cannot, in general, 
be expressed by the aleebra of dual relatives without the use of a negative 
copula. But this can be done in the special case in which the relatives 
have every object in the universe for correlate to each relate. Now a 
non-relative term such as *man ' may be considered as a relative term of 
which the relates are the different men and the correlates all objects in 
the universe ; so that whatever is a man is a man for every object in the 
universe. With that understanding, if m denote * man ' and h * honor- 
able,' we can express that some man is honorable by writing 1 -< mh or 
1 ^ Am. 

Suppose now that wo have given the two premises 1 -< a f 6 and 1 -< 6^ f <^ 
Multiplying them we have 



But 



l^(afb)(bfc). 



(aib)(bfc)^afb{bfc)^afbbfe. 
Now we have the general formula 



Thus we infer 

But 

so that we have 



bb-Ku. 
I ■<atntC' 



l-<af e, 
which is the syllogistic conclusion. In like manner ft-om the two premises 

1 -< a t * and 1 -< 6c, we get 

l^(afb)ie 
and thence, successively, 

1 -<(at6T)e 
l-<(atii)c 
1 ^ae 
which is the syllogistic conclusion. 

But from the two premises 1 •< 06 and I •< 6c we only get 

1 -< (ab) (fc) 

l-<anc 
which is a spurious proposition. 

The extension of this method to the syllogittio of the higher orders of 
propositions affords no difficulty. 
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CoDScioasness aad Reality, by M. I. Swift. 

The aim of physical science is to account for all things by means of 
mechanical principles. The question arises whether there is any limit to 
the application of this method. Formerly there was a gulf between the 
activity of organic and inorganic matter, out it is now helieved that this 
has been practically bridged over. The gulf between consciousness and 
the physical world still remains. Can these also be united upon physical 
principles? Clifford's "mind-stuff" theory is typical of various recent 
attempts that have been made with this end in view. Consciousness is 
r^aroed as made up of many ** elementary feelings" not in themselves 
conscious. These feelings are the ultimate reality, and are termed " mind- 
stuff." " Mind-stuff is the reality which we perceive as matter." Bj 
this theory reality is placed beyond 'consciousness, and the physical is 
treated as phenomenal. The real nature of consciousness is therefore not 
explained, and we have no warrant for applying the laws of external 

Phenomena to it, so that the supposed bridge turns out to be illusory, 
'he true importance of the theory is its indirect reduction of the mechani- 
cal to the psychical, instead of the reverse, in its attempt to connect the 
two. 

Efforts more strictly physical in their nature have likewise failed to 
explain consciousness mechanically, but science does not pronounce such 
an explanation impossible. In opposition to this view there is a tendency 
toupholdthetheory of "vital principles," and "forces" actingupon matter 
from without. Not onlv is it impossible to prove this, but nothing would 
be gained by its proof, for we should be plunged into the difficulties of a 
clearly established dualism. The true problem rests upon a wider basis. 
The error of supposing that consciousness can be physically explained 
arises largely from the nabit of regarding it as of like nature with physi- 
cal phenomena. Consciousness does not belong to the physical world, in 
that it cannot be sensibly perceived and is not a force. It cannot act 
upon physical forces nor they upon it, wherefore we may conclude that 
it could not be produced by such forces. There are, then, two realities, 
consciousness and the physical world. Reason, however, demands that 
one ultimate and all-embracing reality be found. Since consciousness 
cannot be constructed out of the physical, the process must be reversed. 
There can be no doubt that the external world is a construction of, and 
in, consciousness, but is its reality, for that reason, in any way dependent 
upon consciousness ? It was shown that consciousness is entirely oifferent 
in its nature from the physical. If the former is unreal, the physical, as 
a construction in it, also loses its reality. The integrity of consciousness 
in its own nature must be preserved, and apart from it we cannot hope to 
find reality. 

On Propositions called Spurions, by B. I. Oilman. 

At the last meeting Mr. Peirce developed, by means of the Algebra of 
Relatives, the syllogistic of the two fundamental propositions of common 

logic 'All a is 6 ' and *■ Some a is 6 ' ; in the notation of relatives 1 ^a f 6 
and 1 ^ a6. Besides the propositional forms on which it was founded, 

this syllogistic gave two other conclusions of the forms 1 ^a\nb and 

1 ^anhf in which n denotes the relative ' other than.' 

An examination of the different possible values which the relative tih 
may assume, enables us to make the following analysis of the meaning of 
these propositions. The former is a universal, the latter a particular prop- 
osition. 1 ^ a f n& is always true when there is more than one 6, while 
if there is but one b it is not a, and if b does not exist neither does a. 

1 -<an6 asserts the existence of both a and 6, and if either is plural is 
always true, while if both are singulars they are different objects. The 
universal proposition may be expressed in words. Any given a is other 
than some 6, or, more shortly, Any a is not some b. The particular may 
be expressed, Some determinate a is other than some determinate 6, or, 
Some a is not some b. The latter form is the same as Hamilton's prop- 
osition Ini^ called spurious by De Morgan ; and the former is what 
Hamilton's proposition Ani becomes, if instead of interpreting *any' 
collectively as he does, and reducing the proposition to read backward, 
*any' is given a distributive meaning. With this difference the two 
propositions are those of Hamilton's scheme, called ij and a by Thomson 
and rejected by him. 

Regarding the relative n in combination with others as the mark of 
spurious propositions, they may exist in an indefinite succession of higher 

degrees in n. The proposition 1 ^ an f tt6 is spurious in the second 
degree. It asserts that both terms exist, and that one is a singular, and 
that if the other is a singular the two are not the same object. 

From two spurious propositions of the first order a genuine conclusion 
may be syllogistically drawn by the elimination of the relative o6. This 
may be effected by propositions of either of the following forms, 



1 
1 



(6tl)c 



for which the name anti-spurious was suggested by Mr. Peirce. The 
first of these propositions asserts as follows, viz : that if one term includes 
the whole universe the other does not; aeain, that if one term includes 
everything but one object, the other includes at least everything but one ; 
while if one term includes less than everything but one object, the other 
includes everything. Further, if the two terms are singulars the uni- 
verse consists of only these two different objects. 

The latter, or particular anti-spurious proposition asserts that if there 
is no by c must exist, while if there is but one it is c, and if there is more 
than one, e cannot exist. 
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jN'ote on the Formale of Trigonometry, by Professor A. 
Cayley. 

The equations a = c cos B-{-b cos C, 6 = <i cos C-^-c cos -4, c = 6 cos A 

-f- a cos B, which connect together the sides a, 6, c and the angles A, H, C 

of a plane triangle, may be presented in an algebraical rational form, by 

introducing in place of the angles a, 6, e the functions cos A-^-i sin i4, 

X y z 
cos B-\-i%\Ti Bf cos C-f- 1 sin C, viz : calling these — , — , — respectively, 

to to to 

X to y to 

or what is the same thing, writing 2 cos A= 1 ,2 cos B = 1 , 

® ° w * X to y 

z to 
2 cos C= 1 , then the foregoing equations may be written 

to X 

(— 2y2io, y{z^ + to*), z{y* + v>^Ja, 6, c) = , 

(a?(2«-t-toa), —22X10, z(a:«-fu7«][ »* )=0, 

(a:(y«-f to«), y(a:«-t-io«), — 2j:yu; j[ " ) = 0, 

that is as a system of bipartite equations linear m (a, 6, e) and cubic in 

(r, y, z, to) respectively. 

Similarly in Spherical Trigonometry, writing as above for the angles, 

a 6 

and for the sides writing in like manner 2 cos a = -r- -| , 2 cos 6 

o a 

B ^ y ^ 
= -y-| , 2cosc=-y-j ,we have a system of bipartite equations 

separately homogeneous in regard to (x, y, x, to) and (a, 0, 7, 6) respec- 
tively. 



A Word on Nonions, by J. J. Sylvester. 

In my lectures on Multiple Algebra I showed that if u, v are two 
matrices of the second order, and if the determinant of the matrix (2 + 
yo+ xtt) be written as z» + 26xz \- 2eyz + rfx* + 2exy +/y* then the nec- 
essary and sufficient conditions for the equation vvj-\-uv = are the fol- 
lowing, viz. : 

6 = 0, c = 0, e = 0. 
If to these conditions we superadd rf = 1,/= 1, and write uv = to, then 
u' = — 1, r* = — 1, 10' = — 1, uc = — ru = to, rio = — tor = m, tow = 
— uu) = v; and 1, u, r, to form a quaternion system. The conditions above 
stated will be satisfied if Det. (z + yr + xu) =z»-t-y* + x«, which will 

obviously be the case ifr = io>"~50» ^^®'® ^ ^ V~~^ ' ^^^ ^^^^ 

^. /I ^ • I . Hence the matrices 
— v-\-x0 z I 

^ « construed as complex quantities are a linear trans- 
formation of the ordinary quaternion system 1, t, j, k; that is to say, if 
we form the multiplication table 

2, fl V T 



z-\-yv-\'Xu = 



101 
01 



01 
— 10 



0^ 
^0 



V 



X fi 

X ft 

V T 

V T 



^dx+dT = k efi+ev=j. 

Since u, v contain between them 8 letters subject to the satisfaction of 5 
conditions, the most general values of A, /«, v, r ought to contain 8 arbi- 
trary constants; but it is well known that any particular {i,jt k) system 
may be superseded by a A (i^yf, k^) system, where i^,/, k^ are orthogo- 
nally related linear functions of t,j, k; and as this substitution introduces 
just 8 arbitrary constants, we may, by aid of it, pass from the system of 
matrices above given, to the most general form. The general expression 
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for tho matrices containing 8 arbitrary constants may also be found directly 
by the method given in my lectures, which will be reproduced in the 
memoir on Multiple Algebra in the Malhematieal Journal. What goes 
before is by way of intr^uction to the word on Nonions which follows. 

Just as the necessary and sufficient condition that u, v, two matrices of 
the second order, may satisfy the equations vu = — uv, u' = 1, v^ = 1, is 
that the determinant ioz-\'yv-\-xumiiy be a' +y* +^*» ^ ^ htLve proved 
that the necessary and sufficient condition, in order that we may have 
vu=^puVf u* = 1, «• = 1, (u, V being matrices of the third order, and p 
an imaginary cube root of unity) is that the determinant to z ••{' yv -{- xu 
may be z^ + y ' + a?' ; but if we make 

1 1 

tt = p 0, «=-=p« 0, then 







2 + yr -f- a:i* = 



p* p 

2 y + 3? 

py + p^x z 

p^y-\-px z 
of which the determinant is 

C2» -J- (y + a?) (py + p'a?) (pay + pa:) = z» + y» + a?» . 
Hence there will be a system of Nonions (precisely analogous to the known 

1 

u V 

system of quaternions) represented by the 9 matrices u* uv v* and 

u^v uv* 

just as in the preceding case the 8 terms -i^lj-iiUf-^Vj-^uv form a closed 

froup, so here the 27 terms obtained by multiplying each uf the above 9 
y I, p, p^ will form a closed group. The values of the 9 matrices will 
easily be found to be 

10 

1 



1 



1 



1 



p p« 

p» p 

Op«0 Op«0 OpO 

OOp 00 p« 00 p« 

100 p>00 100 

10 p« 

OpO OpO 

p» 1 

p« 

pa 

p« 
These forms can be derived from an algebra given by Mr. Charles S. 
Peirce, (Logic of RelaiiveSf 1870.) 

I will only sta^ to observe that as the condition of the Determinant to 
z-\-uy-\-vx (which for general values of u, o is a general cubic with the 
coefficient of z* unity) assuming the form 2* -{-y* -|- a;*, implies the satis- 
faction of 9 conditions, and as u, o between them contain 18 constants, the 
most general form of a system of Nonions must contain 18 — 9, or 9 arbi- 
trarv constants ; but how these can be obtained from the particular form 
of the system above g^ven, remains open for further ezammation. 

On Gabies and Systems of Conies, by F. Franklin. 

. In this communication some additional points connected with the inves- 
Cigation presented at the April meeting, were brought forward. These 
will also be embodied in an article shortly to appear in the American 
Journal of Mathematics, 

Note on Binodal Quartics, by B. W. Davis. 

The equation of the binodal quartic can always be put in the form 
(I) a:V + 2'(«^' + *y* +C2* +2/y2+ 2gzx -f- 2hxy) = . 

where we assume «<Ci3<C7<^(J. ' 

If we write 

X _ a{ft^6) + d(a^,3)sn*u __M 

2"" /?_J+(a — /3)sn2w "N^^^' 

u being a variable parameter, and , "~ /;^"~ J = A:*, we eet 

{a — y)(p — 6) 

x:y:z=M(yn + bm):^N(fN^+hMN±n&nucTiudnu):N(M^ + bm). 
Here n is a new constant. 
The condition that the points 1 and 2 should be co-linear with (xz) is 

^j + "a — mod. half period. 



For the tangents from (xz) to the curve 

X 



2 



P* 



It 
11 



7i ^'i 

Mj == Ua = u = 0, K, K+ iK\ iK^ mod. half period. 
Bet ween a; =02 and a; =^2, M=KiA mod. half period (ir> A >0) 

x=pz " x==yz, u^KA^iX " •* " (0<'k<K') 

x=yz •* x=^dz, u^X + iK^±iy'' •« " (K'>X>0) 
x==dz " x=^az, « = ia " " •« (ir^>A>0) 

Had we solved ( 1 ) for — and put — = — ^ — a/V/ / a,^ [ 1 

^ ' z *^ 2 p' — 6^-\-(a' — p^)sn*r 

*« being the same, since j^_^j^^^_^j = J^TIIyYW^y^'' 

have obtained results for the node [yz) identical with those for the node 

(x^ mutatis mutandis, 

it u^-\-u^^O mod. half period 
and t>g-f©4=0 " *« " while Wj^v, mod. half period, 

then the line 12 through (xz) meets the line 84 through (yz) on a conic 
which passes through the nodes and through the intersections of corre- 
sponding tangents to the curve f^om the nodes. 

Note on Determinants of Powers, by 0. H. Mitohcll. 

If o >^ > 7, and C*(*,y, a) = (» — y)(«— »)ty — 2)1 then 

C*(0| P, 7) 

2 1 terms, all positive^ and the like is 

C*(2,l,0) 

true for determinants of any order. The value of the above quotient 
(see Salmon's Higher Algebra, p. 292) is 

Ha^l fifl-l J?y-1 

Ha Hp By 

where Hm denotes the sum of all possible powers and products of the mth 
degree of a, b, e. We have, for determinants of the fourth order, 

(a^b^cy<f) 

(o»6«cirfo) ^ ^^"^ - ^^ - 2^^ - \Hi) 

= aVcV(fl'«-«-sH^-«_2HV-«-i), 
since J7^ := 1 and J7_m = 0. Expanding each element of the last deter- 
minant by means of the formula, 

flm(a, 6, c, rf) == (i™ + cr»-l^j(a, 6, c) + ir*-2^,(a, 6, c) + etc., 
we get, after reduction. 



a^a^a* 




a^a^a^ 


b^b^b^ 


• 
• 


b^b^b^ 


c^'tficy 




e*eU^ 



tt— «— 1 

2 



y=^-«-i 






(an-c^do) ,^^^3 

where e = a + p + y+6^S — 4<f — (» + y + ,J. Galling the left 
hand member Q^, we see that Q^ is expressed as a linear function with 
positive coefficients of Qg. In the same way Qn may be expressed 
in terms of Qn—v Hence if Qn — 1 consist of positive terms only, the 



( 



a-bP) 



Mme will be true of Q*. Bat Q, = njj^\ = 4*.Ha— fi — i, which consists 

of positive terms ezclosively. Therefore etc. 
The number of terms in the Swt of n letters is expressed by the 

binomial coefficient C^^i~^- Hence the number of terms in 

<2„ = (£r._2Hp_iflV), is 



(c;(^+»q+»), = ((^cfcfx),=. 



C*(2, 1, 0) ' 



and the like is true for Qn. 

It may be remarked that if the last row of A, = (a*6^e^), be subtracted 
from each of the preceding rows, and these rows be then divided by 
(a — c), (6 — cj, and the second row be then subtracted from the first and 
the result divided by (a — 6), we get 



(aH^e^) 



ifa — 2(a, ft,c), -651 — 2(0, ft, c), J^-2(«, ft, e) 
fla-i(ft,c) ,A-i(ft,c) ,£Li\b,e) 
Ha(c) , ^fi(c) , ffy(c) 

And since ftJSTa — i(ft, e) + Ha(c) =* i7a(ft, <?), and aHa — 2(a, ft, c) 
+ Ha — i(ft, c) = jETa — i(a, ft, c), etc , the determinant on the right is at 
once reduced by combination of rows to the similar determinant, already 
considered, where each row involves every letteir. And the like is true 
for determinants of any order. 

On Mecbanical InTolation, by J. J. Stlybster. 

Many years ago I gave in the Chmptes Rendus of the Institute of 
France, one or more geometrical constructions of the problem of Mechan- 
ical Involution. 

When forces can be introduced along six given lines in space whose 
statical sum is zero, a certain geometrical condition must be fulfilled by 
the 6 lines which are then said to be in involution. If two homographic 
pencils of rays in different planes have two corresponding rajs coincident, 



AvovsT, 1882.] 



UNIVERSITY CIRCULARS. 



243 



(but tbeir centres apart), any six lines, each of which cuts two corres- 
ponding rays, will form an involution system. In the communication to 
the Society I showed that the analytical condition of involution might 
be expressed by means of equating to zero a certain compound determi- 
nant. I have found since that this determinant is given by Cay ley in 
the Cam. Phil. Soc. Tr. 1861, pt. 2. 

Let 172, 8, 4, 6, 6 be the six lines and on each of them let two arbitrary 
points be taken ; let the quadri planar coordinates of the two arbitrary 
pointe on any of the lines, say j. be called j^J^.j^.j^ ; y^,j\,i\,j\, 

respect! velv, the condition of involution referred to will be 

1.2 1.8 1.4 1.6 1.6 



2.1 
8.1 
4.1 
6.1 
6.1 



8.2 
42 
6.2 
62 



2.8 

4.3 
6.8 
6.8 



24 
8.4 

6.4 
64 



2.6 
86 
4.6 

66 



2.6 
8.6 
46 
6.6 



= 



where any binary combination ij =jij and where either of them reprc' 
sents the determihant 



V 






i'. 



J^9 



if 



ir 



^y J 



Six lines in involution represent indifferently lines along which forces or 
axes of couples can be introduced, whose statical sum is zero. Conse- 
quently such a system is the analogue in space at one and the same time 
to three force-lines converging to a point, or to three points in a line 
regarded as centres of moments, in a plane. But in piano the concur- 
rence of right lines is the polar property to the coUineation of points. 



Hence we ought to expect that the polar reciprocal in respect to any 
quadric of an involution system, should also be an involution system ; 
and such is obviously the case by virtue of the fact that the correspon- 
dence of the rays in the two homographic pencils, referred to at line 7 
above, will not be affected when for each ray in either pencil is substituted 
its polar in respect to any quadric. (A direct proof will be found in the 
American Mathematical Journal^ Vol. iv, part 4, shortly to appear.) I 
concluded with pointing out the analogy between the problem of Mecnan* 
ical Involution and what I call Algebraical Involution, which takes place 
when a?, y being each of them matrices of the order u, a linear equation 
connects the <•>' ground forms represented by the distinct terms of the 
product 

(1, », a:«, . . . x"-^][l, y, y», . . . y— ^) 

Mechanical involution in a plane, in 8-dimensional. in 4-dimensional space, 
etc., is the analogue of algebraical involution between two matrices of the 

order 2, 3, 4, etc. ; the — ^ — directions in co-dimensional space being the 

analogues of the u' ground-forms of matrices of the order o). Each of 
the two problems consists of two parts: to obtain the condition of involu- 
tion being the one part, to assign the relative magnitudes, in the one 
case, of the forces wnich cause their statical sum to vanish, and in the 
other case of the coefficients which enter into the linear function, the other 
part of the problem. The form of the solution of this second part 
of the algebraical problem ^subject only to a certain ambiguity) has been 
given in my lectures, and will appear in the Memoir on Multiple Algebra 
in the American Journal of Mathematics; but the former part of the 
algebraical problem, i. «., the determination of the condition of Algebra- 
ical Involution, except for the case of matrices of the second oraer, I 
have not yet succeeded in solving. 
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American Journal of I^hUology. Edited by Pao- 
/ESSOR GiLDEE8LSSV£. Vol IIL Whole No, 9. 

Article L — Nonius Marcellua, i. By Henbt Nettleship. 

The name of Nonius Marcellus is associated with dulness and igno- 
rance, and yet his work De Chmpendioea Doctrina is so important that 
no student of Latin can afford to ignore it. Nonius belonged to Tbubur- 
siciim in Africa, and has been identified by Mommsen with the Nonius 
of a Thubursican inscription of the year 828 A. D. Very few of his 
quotations come from any author later than the Augustan age. This 
remarkable fact is to be explained by a curious reaction in favor of the 
past, which is a notable phenomenon in the history of the later Latin 
literature. This reaction set in during the latter half of the second 
century, of which we have a suggestive record in the Dialogue de Ora- 
toribus of Tacitus, written about W A. D. Tacitus at that time belonged 
to the party of the antwuariif and the same literary tradition was con 
tinned by Quintilian. To this influence we must add the growth of the 
science of grammar and criticism, for by the end of the first century A. D. 
the critical study of the ancient authors had fairly be^un. Probus is 
a prominent instance. To the time of Trajan belong the grammarians 
Flavins Caper and Velius Longus, and to the same period the Stromateue 
of Caesellius Vindex. To such authors and their predecessors Aulus 
Gkllius, who flourished from 120-170 A. D., owes the material of his Noctee 
Aiticae. The taste of Gellius is the taste of the antiquarian ; he cites from 
some of his contemporaries, but, with this exception, Vergil and Horace 
are the latest authors which he quotes. A far abler and more genuinely 
learned man was Lucius Apuleius of Madaura in Numidia, a contempo- 
rary of Gellius and a very striking representative of his age. His style 
shows that he spent much aerumnahilie labor in mastering IU>man antiqui- 
ties and literature, and be has preserved for us in a living connexion many 
words which would otherwise have remained mere dictionary vocables. 
His manner is not peculiarly African ; his studies were carried on at Kome, 
and his language is based on anti(}uarian study, although there is undoubt- 
edly also a considerable part which represents the living popular Latin 
current in Africa at his time. Tertullian, a generation younger than 
Apuleius with all his rhetorical training and bias, is almost a popular 
writer as compared with Apuleius, and shows us the difference between 
the Pagan scholar and philosopher, and the Christian advocate. The 
social and moral conflict between Christianity and Paganism extended 
into the world of antiquarianism and of study. The Pagans continued to 
collect the relics of the flourishing past, the Christians went on to destroy 
the Pagan religion with the weapons offered by Paean philosophy. — See 
Minucius Felix, Tertullian, and Arnobius, the last of whom seems to have 

fiven special attention to the classical literature of Italy. Of this Arno- 
ius our Nonius must have been a contemporary, as he was a countryman. 



In his school encyclopsddia called De Oompendioaa Doctrina^ Nonius ignores 
Christianity persistently, styles himself a Peripatetic, and justifies us in 
classing him as a product of the reactionary Roman feeling which meets 
* us again in Macrobius After this seneral introduction Jrrofessor Net- 
tlcship gives the titles of the twenty books of Nonius with some account 
of bis romances, reserving a detailed examination of the first book of 
Nonius for the next number. 

Article IL — On the SepartUion, by a Word or Words, of to 
in the Injiniiive Mood. By Fitzedwabd Hall. 

Our infinitive with to was of old dativo-gerundial, so that «*able to 
thoroughly bake bread" stands in connexion with «» conducive to thoroughly 
baking bread." In the discussion of this separation of to from the infinitive 
mood, Dr. Hall criticises the dogmatism of certain writers on English, 
such as Mr. Richard Taylor and Dean Alford, and shows that so far as 
the age of the separation is concerned, it has the warrant of Wycliff|s 
coadjutors and first disciples. Bishop Pecock's Repressor (about 1466^ is 
thickly strewn with expressions like forto first geve, and while Dr. Hall 
has nothing in point to produce for the next fifty years, he has presented 
the reader with a catena of examples covering the period from Lord Berners 
(1623-1625) to Mr. Leslie Stephen and Mr. Mallock. Dr. Hall sees 
in this usage a legitimate extension of the principle which has given us 
backslide, foretell^ and the like, and we are under no necessity of setting 
to the account of " affectation " the choice of locutions like to fully appre^ 
date. Closer "notional incomplexity " and greater clearness are sufficient 
justifications in Dr. HalPs judgment, although he does not fail to notice 
that Dr. Johnson, Lord Macaulay, and Mr. De Quincey, all voluminous 
authors, furnish only one example each and thus just countenanced this 
type. 

Article IIL — Final as before Sonants in. Sanskrit, By 
Maurioe Bloomfield. 

" The main purpose of this paper is the explanation of the change of final 
as into 0. The d oefore sonant consonants is not a diphthong ; it is long 
df the result of short 6 plus the voice of the sonant sibilant, which has 
fallen out, but has left iu traces in the lengthening of the preceding short 
vowel. Short Indo-European 6 is then not entirely dead upon Indian 
ground any more than short I. K. 3; both have escaped into certain long 
i and ; the euphonic change in a complex ap>6 dravati differs from that 
of a complex B dhi only in the quality of the short vowel which has pre- 
ceded the change ; * a^v6s dravati is the immediate historic precursor of 
apvd dravcti precisely as £1 dhi is of l-dhi.^* 
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Article IV, — The Change of th into t in the Orrmulum, By 
F. A. Blaokburn. 

Mr. Blackburn's study of the Orrmulum has led him to the following 
conclusion: <*1. That in the twelfth and thirteenth centuries the two 
sounds of initial th were already in existence as they now are, and in the 
same words. 2. That monosyllabic words of pronominal derivation were 
subject to a weakening and assimilation of the initial th sound to t after 
d and t, less often after «; the result of a kind of inclination and conse- 
quent loss of accent. 8. That the extension of this change to all pro- 
nominal words in the Orrmulum is artificial and the result of the author's 
desire for regularity; a desire shown also in his grammar, spelling and 
metre." 

Article V. — On Bentley^a English M8S, of Terence. By 

MiNTON Wabbkn. 

Although scarce a decade has passed since the appearance of Umpf- 
enbach's edition of Terence, the need of more exhaustive work, with 
more complete and accurate collations and a sharper discrimination 
between the three families of Terence MSS., has already made itself 
felt. So the collation of the Parisinus, the leading representative of 
the pure Calliopian recension, is unsatisfactory to the writer of this 
paper, and to substantiate his strictures Dr. Warren cites his own readings 
m some passages of the Andria. After this general statement of the neces- 
sity of more careful collations. Dr. Warren considers the MSS used by 
Bentloy, and endeavors to determine definitely what were the Oodiees 
Heaii used by that illustrious critic. 8 D XYII is a fragment, the 
ortnography is poor, the text corrupt, and there is no evidence of 
Bentley's having consulted this MS. On the other hand, he does quote 
from each of the four remaining Regii. Regius 15 A YIII has been 
followed by Bentley in nine out of twelve passages, in which it is 
referred to, but in no case has his reading been accepted by recent edi- 
tors and in four of the most important passages Bentley changed bis 
mind. 15 B YIII is quoted by Bentley in twenty-two passages ; in fif- 
teen Bentley based his own reading upon this MS., in six of which, 
however, he withdrew his own emendation. On the readings of R^u9 
15 A XI Bentley seems to have set a high value. Regius 15 A XII, 
which is assigned by the catalogue to the tenth century, is the one most 
frequently cited by Bentley, and a careful collation of this MS. shows 
many points of agreement with DG. After thus identifying by actual 
examination the Codices Regii used by Bentley, Dr. Warren consulted the 
copy of Terence in which Bentley recorded his MS. collations. One of* 
the oldest MSS. M (Cod. Jo, Mori Episc. EUensis) has not yet been iden- 
tified, but as the Dunelmensisy called by Bentley veterrimus^ has been 
brought to light, there is room for hope that M will also be forthcoming. 
The article closes with some specimens of Bentley's MS. readings. 

Article VL—"For—Sake,^ By James M. Garnbtt. 

This locution does not occur in the A. S. Gospels nor in Wyclifie's New 
Testament, but first came in with Tyndale. Dr. J. A. H. Murray has not 
been able to carry for -s sake back beyond the Ancren Riwle (c. 1220-80.) 
Dr. G^rnett has added to Dr. Murray's four examples twenty-six of sake 
in this special sense, in the thirteenth and fourteenth centuries. The ex- 
pression for the sake of is of later origin and partly arose in the North. 
It is not found in the Authorized Yersion, but the Kevisers have occa- 
sionally made use of it. 



The Reviews and Book Notices treat of Recent work in Old Norse^ (W. 
H. Carpkntek) ; MacMahoh's Brtdifs Demosthmes^ ( M. L. D'Ooqk) ; 
Defi'ner's Zakonisehe Orammatik, (T. D. 8.); Ellis's Ibis, (B. L. G.j ; 
Hay man's Odyssey ^ (L. K. P.); Anecdota Oxoniensia and Transactions of 
Cambridge Philological Society ^ ( B. L. G.) ; Kolbing's Elis Snga ok Rosa- 
mandu^ ( W. H. Carpenter) ; Campbell's Sophocles^ (J. W. W.) 

Reports are given of Anglia^ Hermes, Mnemosyne^ Revue de Philologies 
Romania, 

In the Correspondence are found letters from L R. Packard, on A H. 
Sayce's Langitage of Homer ; from A. D. Savage, on the Dipylon Vases; 
from Lewis Campbell and Robinson Ellis, on the Fragments of Soph- 
ocles, 

Contents of No. 10 Cnow in press). Continuation of Professor 
Charles Short's article on the New Revision of the Authorized 
Version (see No. 6); a conclusion of Professor Nettleship's 
article on Nonius Marcellus; an unpublished Oreek inscription 
edited by Professor P. D. Allen — Notes on Jefferson as a Phil- 
ologian by Professor H. E. Shepherd ; on a passage in Demos- 
thenes by Professor C. D. Morris ; on Malum by Professor B. 
"" JiMRiB; on the Articular Infinitive by the Editor; besides 
"^eports, Correspondence, Recent Publications, 



American Chemical Journal. Edited by Professor 
Remsen. Contents of Vol, IV, No. 3. 

Article I, — On the Sulpho-cinnamic Acids, By Chase 

Palmer. 

# 

Article 11. — On Substituted Acrylic and Propionic Acids, 
By Henry B. Hill. 

Article III — On the Determination of so-called Reverted 
Phosphoric Add, By Clifford Richardson. 

Article TV. — On S9m^ Derivatives of Oxytoluic Acid, By 
R. W. Mahon. 

Article V. — Note on the Ammonia Process for Water Anal- 
ysis. By Charles W. Marsh. 

Article VI. — On the Benzoyl Derivatives of the XylenesuU 
phamides. By R. W. Mahon. 

Article VII. — Protection of a Oroup containing Two Carbon 
Atom^. By Ira Remsen and W. A. Notes. 

Article VIII. — On a New Fat Acid, By J. M. Stillman 
and E. O'Neill. 

Article IX. — On the Precipitation of Titanic Acid, By P. 
T. Austen and P. A. Wilber. 

Report on Agricultural Chemistry. By H. P. Armsby. 

Report on Physiological Chemistry, By R. H. Chittenden. 

The Manufacture of Steel and Ingot Iron from Phosphoric 
Iron Ore, 

Notes, 



American Journal of MaUiematies. Edited by 
Professor Sylvester. Contents of Vol, IV,, No. 4. 

Article I. — Forms of Rollers Theorem (Concluded), By J. 
C. Glashan. 

Article II. — On the S-square Imaginaries. By Arthur 
Cayley. 

Article III. — On certain Metrical Properties of Surfaces. 
By Thomas Craiq. 

Article IV. — Note on the Theory of Simultaneous Linear 
Differential or Difference Equations with Constant Coefficients, 
By J. J. Sylvester. 

Article V.-r-Alhazen^s Problem. By Marous Bakee. 

Article VI. — On the non-Euclidean Trigonometry. By W. 
E. Story. 

Article VII — Note on Mechanical Involiition, By J. J. 
Sylvester. 

Article VIII — Note on Determinants of Powers. By O. H. 
Mitchell. 

Article IX. — Determination of the Finite Quaternion 
Croups. By W. I. Strinqham. 

Article X. — On the Counter-Pedal Surface of the Ellipsoid, 
By Thomas Craiq. 

Article XI — Tables for the Binary SexHc, By Arthur 
Cayley. 
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RESULTS ACCOMPLISHED IN THE MANUFACTURE AND THEORY OF 
GRATINGS FOR OPTICAL PURPOSES, A PRELIMINARY NOTICE. 

By H- A. ROWLAND. 



It is not many years since physicists considered that a spectroscope 
constructed of a large numher of prisms was the best and only instrument 
for viewing the spectrum, where great power was required. These instru- 
ments were large and expensive, so that few physicists could possess them. 
Professor Young was the first to discover that some of the gratings of 
Mr. Rutherfurd showed more than any prism spectroscope which had then 
been constructed. But all the gratings which had been made up to that time 
were quite small, say one inch square, whereas the power of a grating in 
resolving the lines of the spectrum increases with the size. Mr. Ruther- 
furd then attempted to make as large gratings as his machine would 
allow, and produced some which wore nearly two inches square, though 
he was rarely successful above an inch and three-quarters, having about 
thirty thousand lines. These gratings were on speculum metal and 
showed more of the spectrum than had ever before been seen, and have, 
in the hands of Young, Rutherfurd, Lockyer and others, done much good 
work for science. Many mechanics in this country and in France and 
Germany, have sought to equal Mr. Rutherfurd 's gratings, but without 
success. 

Under these circumstances, I have taken up the subject with the re- 
sources at command in the physical laboratory of the Johns Hopkins 
University. 

One of the problems to be solved in making a machine is to make a 
perfect screw, and this, mechanics of all countries have sought to do for 
over a hundred years and have failed. On thinking over the matter, I 
devised a plan whose details I shall soon publish, by which I hoped to 
make a practically perfect screw, and so important did the problem seem 
that I immediately set Mr. Schneider, the instrument maker of the 
university, at work at one. The operation seemed so successful that I 
immediately designed the remainder of the machine, and have now had 
the pleasure since Christmas of trying it. The screw is practically per- 
fect, not by accident, but because of the new process for making it, and 
I have not yet been able to detect an error so great as one one-hundred- 
thousandth part of an inch at any part. Neither has it any appreciable 
periodic error. By means of this machine I have been able to make 
gratings with 43,000 lines to the inch, and have made a ruled surface 
with 160,000 lines on it, having about 29,000 lines to the inch. The 
capacity of the machine is to rule a surface ^\ x A\ inches with any 
required number of lines to the inch, the number only being limited by 
the wear of the diamond. The machine can be set to almost any number 
of lines to the ineh, but I have not hitherto attempted more than 48,000 
lines to the inch. It ruled so perfectly at this figure that I see no reason 
to doubt that at least two or three times that number might be ruled in 
one inch, though it would be useless for making gratings. 

All gratings hitherto made have been ruled on flat surfaces. Such 
gratings require a pair of telescopes for viewing the spectrum ; these tele- 
scopes interfere with many experiments, absorbing the extremities of the 
spectrum strongly ; besides, two telescopes of sufficient size to use with 
six inch gratings would bo very expensive and clumsy afiairs. In thinking 
over what would happen were the grating ruled on a surface not flat, I 
thought of a new method of attacking the problem, and soon found that 
if the lines were ruled on a spherical surface the spectrum would be 
brought to ft focus without any telescope. This discovery of concave 
gratipgs is important for many physical investigations, such as the photo- 
graphing of the spectrum both in the ultra-violet and the ultra-red, the 
determination of the heating effect of the different rays, and the determi- 
nation of the relative wave lengths of the lines of the spectrum. Fur- 
thermore it reduces the spectroscope to its simplest proportions, so that 
spectroscopes of the highest power may be made at a cost which can place 
them in the hands of all observers. With one of my new concave grat- 
ings I have been able to detect double lines in the spectrum which were 
never before seen. 

The laws of the concave grating are very beautiful on account of their 
simplicity, especially in the case where it will bo used most. Draw the 
radius of curvature of the mirror to the center of the mirror, and from its 
central point with a radius equal to half the radius of curvature draw a 



circle ; this circle thus passes through the center of curvature of the mirror 
and touches the mirror at its center. Now if the source of light is any- 
where in this circle, the image of this source and the different orders of 
the spectra are all brought to focus on this circle. The word focus is 
hardly applicable to the case, however, for if the source of light is a point 
the light is not brought to a single point on the circle but is drawn out 
into a straight line with its length parallel to the axis of the circle. As 
the object is to see lines in the spectrum only, this fact is of little conse- 
quence provided the slit which is the source of light is parallel to the 
axis of the circle. Indeed it adds to the beauty of the spectra, as the 
horizontal lines due to dust in the slit are never present, as the dust has a 
different focal length from the lines of the spectrunu This action of the 
concave grating, however, somewhat impairs the light, especially of the 
higher orders, but the introduction of a cylindrical lens greatly obviates 
this inconvenience. 

The beautiful simplicity of the fact that the line of foci of the different 
orders of the spectra are on the circle described above leads immediately 
to a mechanical contrivance by which we can move from one spectrum to 
the next and yet have the apparatus always in fc^us ; for we only have to 
attach the slit, the eye-piece and the grating to three arms of equal 
length, which are pivoted together at their other ends and the condition^ 
are satisfied. However we move the three arms the spectra are always in 
focus. The most interesting case of this contrivance is when the bars 
carrying the eye-piece and grating are attached end to end thus forming 
a diameter of the circle with the eye-piece at the centre of curvature of the 
mirror, and the rod carrying the slit alone movable.* In this case the 
spectrum as viewed by the eye-piece is normal, and when a micrometer is 
used the value of a division of its head in wave lengths does not depend 
on the position of the slit, but is simply proportional to the order of the 
spectrum, so that it need be determined once only. Furthermore, if the 
eye-piece is replaced by a photographic camera the photographic spectrum 
is a normal one. The mechanical means of keeping the focus is especially 
important when investigating the ultra-violet and ultra-red portions of 
the solar spectrum. 

Another important property of the concave grating is that all the 
superimposed spectra are in exactly the same focus. When viewing such 
superimposed spectra it is a most beautiful sight to see the lines appear 
colored on a nearly white ground. By micrometric measurement of such 
superimposed spectra we have a most beautiful method of determining the 
relative wave lengths of the different portions of the spectrum, which far 
exceeds in accuracy any other method yet devised. In working in the 
ultra-violet or ultra-red portions of the spectrum wo can also focus on the 
auperimposed spectrum and so get the focus for the portion experimented on. 

The fact that the light has to pass through no glass in the concave 
grating makes it important in the examination of the extremities of the 
spectrum where the glass might absorb very much. 

There is one important research in which the concave grating in its 
present form does not seem to be of much use, and that is in the exami. 
nation of the solar protuberances ; an instrument can only be used for 
this purpose in which the dust in the slit and the lines of the spectrum 
are in focus at once. It might be possible to introduce a cylindrical 
lens in such a way as to obviate this difficulty. But for other work on 
the sun the concave grating will be found very useful. But its principal 
use will be to get the relative wave lengths of the lines of the spectrum, 
and so to map the spectrum ; to divide lines of the spectrum which are 
very near together, and so to see as much as possible of the spectrum ; 
to photograph the spectrum so that it shall l>e normal; to investigate 
the portions of the spectrum beyond the range of vision ; and lastly to 
put in the hands of any physicist at a moderate cost such a powerful 
instrument as could only hitherto be purchased by wealthy individuals 
or institutions. 

To give further information of what can be done in the way of gratings 
I will state the following particulars : 

The dividing engine can rule a space ^\ inches Ion? and A\ inche; 
wide. The lines, which can be 4^ inches long, do not depart from a 
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Straight line so much as y^^iht^ inch, and the carriage moves forward in 
an equally straight line. The screw is practically perfect and has been 
tested to \f^^^^ inch without showing error. Neither does it have any 
appreciable periodic error, and the periodic error due to the mounting 
and graduated head can be entirely eliminated by a suitable attachment. 
For showing the production of ghosts by a periodic error, such an error 
can be introduced to any reasonable amount. Every grating made by the 
machine is a good one, dividing the 1,474 line with ease, but some are 
better than others. Butherfurd's machine only made one in every four 
good, and only one in a long time which might be called first-class. One 
division of the head of the screw makes 14,488 lines to the inch. 
Any fraction of this number in which the numerator is not greater 
than say 20 or 80 can be ruled. Some exact numbers to the mil- 
limetre, such as 400, 800, 1200, etc., can also be ruled. For the finest 
definition either 14,488 or 28,876 lines to the inch are recommended, the 
first for ordinary use and the second for examining the extremities of the 
spectrum. Extremely brilliant gratings have been made with 43,814 
lines to the inch, and there is little difficulty in ruling more if desired. 
The following show some results obtained : 
Flat grating, 1 inch square, 48,000 lines to the inch. Divides the 1,474 

line in the first spectrum. 
Flat grating, 2X8 inches, 14,488 lines to the inch, total 43,314. Di- 
vides 1,474 in the first spectrum, the E line (Angstrom 6,269.4) in 
the second and is good in the fourth and even fifth spectrum. 
Flat grating, 2x3 inches, 1,200 lines to one millimetre. Shows very 
many more lines in the B and A groups than were ever before seen. 
Flat grating, 2x3^ inches, 14,438 lines to the inch. This has most 
wonderful brilliancy in one of the first spectra, so that I have seen 



the Z line, wave length 8,240, (see Abney's map of the ultra-red 
region], and determined its wave length roughly, and have seen 
much further below the A line than the B line is above the A line. 
The same may be said of the violet end of the spectrum. But such 
gratings are only obtained by accident. 

Concave grating, 2x3 inches, 7 feet radius of curvature, 4,818 lines 
to the inch. The coincidences of the spectra can be observed to the 
tenth or twelfth spectrum. 

Concave grating, 2X8 inches, 14,488 lines to the inch, radius of cur- 
vature 8 feet. Divides the 1^474 line in the first spectrum, the E 
line in the second, and is good in the third or fourth. 

Concave grating, 8x6} inches, 17 feet radius of curvature, 28,876 lines 
to the inch, and thus nearly 160,000 lines in all. This shows more 
in the first spectrum than was ever seen before. Divides 1,474 and 

E very widely and shows the stronger component of Angstrom 5,275 
double. Second spectrum not tried. 
Concave grating, 4 X 5f inches, 8,610 lines to the inch, radius of cur- 
vature 5 feet 4 inches. This grating was made for Professor Lang- 
ley's experiments on the ultra-red portion of the spectrum, and was 
thus made very bright in the first spectrum. The definition seems to 
be very fine notwithstanding the short focus and divides the 1,474 
line with ease. But it is difficult to rule so concave a grating as the 
diamond marks differently on the different parts of the plate. 
These give illustrations of the results accomplished, but of course many 
other experiments have been made. I have not yet been able to decide 
whether the definition of the concave grating fully comes up to that of a 
flat grating, but it evidently does so very nearly. 

Baltimore, May 25, 1882. 



BRIEF NOTICES. 



LETTER OF CHARLES DARWIN.— ANIMAL MIMICKRY. 

The death of Charles Darwin has awakened so much interest in his 
personal character, as well as in his scientific attainments, that the fol- 
lowing letter which he recently addressed to one of the workers in zodlogy 
in this university, is here printed as an excellent illustration of the qual- 
ities which were characteristic of the departed naturalist. 

The letter was written in reply to a description, sent Mr. Darwin, of a 
mollusk which closely resembled in color and form the sea-weed upon 
which it habitually lives. This sea-weed is the well known Sargasaum, 
or Gulf- weed, which is found floating at the surface of the sea, sometimes 
in immense quantity. It has long, narrow, leaflike fronds of a peculiar 
form, with serrated margins, and is of an olive or reddish brown color, 
with darker blotches and spots. 

The mollusk, which is somewhat like a common garden slug, is pro- 
vided with three pairs of appendages which exactly resemble in form and 
color the fronds of the Sargaaaum. The body is also colored like the sea- 
weed and the whole animal is so similar in appearance to the plant on 
which it lives as almost to defy detection. 

This resemblance is an instance of what is called " protective mim- 
ickry," many cases of which have been noted in other groups of animals. 
The raimickry is "protective" because the organism which "mimicks" 
the other is concealed from view, and thus protected from the attacks of 
enemies. Thus in the present case the mollusk is not distinguished from 
the plant by fish or other predatory animals, is therefore passed by, and 
escapes destruction. Some idea of the perfection of the resemblance may 
be gained from the fact that the mollusks escaped discovery for several 
hours during which the Surgassum was kept in a large, clear glass jar in 
the laboratory and examined several times in the presence of other 

animals. 

The phenomena of mimickry are of interest on account of their clear 
illustration of the action of natural selection. Obviously there must be a 
tendency toward the survival of those individuals which are most effectu- 



ally hidden — that is, those which most nearly resemble the objects with 
which they are constantly associated — while other individuals will tend 
to be weeded out. From this tendency has very commonly resulted gen- 
eral resemblances between organisms and their environments, such as the 
prevailing white color of arctic animals or the tawny colors of desert 
animals ; and now and then have arisen resemblances so special and de- 
tailed as to merit the name of mimickry. 

Down, Beckknham, Kent, Dee. 21, 1881. 

Dear Sir: — I thank you much for having taken so much trouble in de- 
scribing fully your interesting and curious case of mimickry. I am in the 
habit of looking through many scientific journals, and though my memory 
is now not nearly so good as it was, I feel pretty sure that no such case as 
yours has been described amongst the nudibranch molluscs. 

You perhaps know the case of a fish allied to Hippocampus (described 
some years ago by Dr. Gunther in Proc. Zoolog. Soc.) which clings by 
its tail to sea-weeds, and is covered with waving filaments so as itself to 
look like a piece of the same sea- weed. The parallelism between your and 
Dr. Gunther's case makes both of them the more interesting, consid- 
ering how far a fish and mollusc stand apart It would be difficult for 
anyone to explain such cases by the direct action of the environment. 

I am glad that you intend to make further observations on this mol- 
lusc, and I hope that you will give a figure, and if possible a colored 
figure. 

With all good wishes from an old brother naturalist, I remain, dear 
air, Yours faithfully, 

(Signed,) CHARLES DARWIN. 

To E. B. Wilson. 

A brief accoant of Mr. Darwin's work, from the pen of Mr. Wilson, may be found in 
the Atnerioan LiUrary Ckwrchman^ Baltimore, May, 1882. 
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PUBLIC LECTURES. 

Among the arrangementa for public lectures in the Johns Hopkjns 
University for the coming year are the following : — 

Professor Jamxs A« Habbibok, of Washington and Lee University, 
will deliver a course on Anglo Saxon Poetry, He is well known as the 
author of several volumes: "A Group of Poets," '* Spain,'' etc 

William H. Oarpxntxb, Ph. D., will give a course of lectures on 
the Eddae, His schedule includes the following topics : Old Norse lit- 
erature ; Iceland ; the ancient literature of the Scandinavian North ; the 
elder Edda; the younger Edda ; other poetical literature; the Sagas; Old 
Norse historical literature ; other prose literature. 

BiCHABD T. Ely, Ph. O., will give a course on French and Qerman 
Soeialiem, 



AMERICAN CHEMICAL JOURNAL. 

At a general meeting of the (German Ohemical Society, December 17, 
1881, Dr. A. W. Hofmann, Vice-President of the Society, spoke of the 
falling off in the number of original communications to the Society, as 
follows: 

'*0n the other hand, the Society notes a falling off in original com- 
munications in comparison with former years, as the following figures 

show: — 

1878 1879 1880 1881 

Oommunications 602 604 663 618 

This loss may mainly be referred to two causes. In the first place, 
a new chemical periodical, The American Chemical Journal^ has been 
founded in America, which offers to chemists on that side of the Atlantic 
a prompt and convenient medium of publication ; and thus many papers 
which formerly were sent directly to the Berichte^ now reach it only at 
second hand. Of late, chemical research in America has increased to a 
very gratifying extent; and we may state with confidence that from 
twenty to thirty original papers have been lost to the Society from .the 
cause above indicated.'' ' 



MARYE MINERALOGICAL COLLECTION. 

*<This University is much indebted to Mr. George T. Marye, Jr., of 
San Francisco, for the effective interest which he is taking in its welfare 
and means of usefulness. Mr. Marye has declared his intention to pro- 
vide the University with the most complete and representative collection, 
which can be obtained, of the mineral resources of the whole Pacific 
Coast. He is now very actively engaged in carrying out this purpose, 
and has already forwarded a large number of fine specimens, collected 
from Alaska, Oregon, Idaho, Wyoming, California, Nevada, New 
Mexico, Ari»>na, and Mexico. These represent, for the most part, the 
occurrence and associations of gold, silver, mercury, copper, and native 
sulphur." — Extract from a report of Dr, H, N. Morse on the Coureee in 
Mineralogy. 

ANNOUNCEMENT AS TO ADDITIONAL MINOR 

COURSE. 

The additional minor course to be hereafter required of all under- 
graduate students (see page 85 of University Register, 1881-'82) may 
be matfe up as follows : 

1'. Ethics and Psychology, Lectures and class exercises. One hour a 
week through the year. 

2. History. Introductory course, embracing lectures on Oriental His- 
tory and exercises in Classical and early European History. Two hours ft 
week through the year. 

8. English, Course in modern English Prose, including exercises in 
grammar and style, lectures on the art of expression, and outlines of 
the History of English Literature. Two hours a week through the year, 
(see English courses, 8 and 9, University Circular No. 16, p. 280). 

Total, five hours weekly. 



PROFESSOR CAYLEY. 

The annexed extract from Pliny, Epist. i. 22, has been pointed out by 
Professor Morris as affording a striking parallel to the remarks made by 
one of the speakers on the occasion of the public reception given to 
Professor Cayley, at the Johns Hopkins University, in the month of 
February last. They occur in a letter addressed by Pliny to his friend, 
Catilius Severus, lamenting the illness of Titius Aristo, who (like our 
eminent guest) was a distinguished Jurist, whose name frequently occurs 
in the Digest. 

It may not be generally known that some of Prof. Cayley's conveyan- 
ehig drafts have been accepted as models by the legal profession, and will 
be found printed as such in Ikmeon^e Precedents. 

Referring to Titius Aristo, Pliny wntes^ Nihil est quod diseere veils, 
quod ilU docere non possit: mihi certs, quotiens aliquid abdiium quaero, ille 
thesaurus est. 



OPENING OF THE NEXT ACADEMIC YEAR. 

The next academic year will begin on Tuesday, September 19th, 1882. 
The first week is devoted to the examination of candidates for admission 
and matriculation, and to the organization of classes. 

The examinations for matriculation will take place as follows : 

JMday, September 22, 



Wednesdapt September iO. 

Alobbba, . . . . - 
Qbomktbt, - - - - 

Thtirtdaift September 21. 
Trioonombtbt, - - - 

AXALTTIC OBOMBTBT, - 



9^12. 



9—12. 
8—6. 



Latin, 
Gbbbk, 

Oebmah, 
Fbbngh, 



Satvrdttjff SqMember 2S, 



9—12. 
»— 6. 



9—12. 
»-6. 



The results of the matriculation examinations will be made known 
September 26th, at 12 M. 
Instruotions will be resumed Tuesday, September 26th, 1882. 



RECENT APPOINTMENTS, ETC. 

Mr. H. 0. G. Brandt, Associate in (German, who has been connected 
with the Johns Hopkins University since its opening in 1876, has 
accepted an invitation to become Professor of German in Hamilton Col- 
lege, New York. 

E. B. WiLSOK, Ph. D., 1881, an Assistant in the department of Biology, 
and one of the most able and persistent workers in the Chesapeake Zod- 
logical Laboratory, is about to spend a year in Europe for the further 
prosecution of his scientific work. 



William A. Notes, Ph. D., 1882, has accepted the position of Assis- 
tant Professor of Chemistry in the University of Minnesota. 



Chaklxs John Bxll, A. B., Harvard, recently ai)pointed a Fellow in 
this University, has resigned in order to accept the chair of Chemistry 
in the Pennsylvania State Collie. 



William C. Thater, A. B., Columbia, recently the holder of a grad- 
uate scholarship, has accepted the position of Professor of Mathematics 
in Hobart College, New York. 



Oscar H. Mitchell, A. B., Marietta, and Ph. D., Johns Hopkins, 1882, 
recently a Fellow, has accepted the post of Professor of Mathematics in 
Marietta College, Ohip. 

University Circular, No. 16, containing full announcements of the 
courses offered for the next academic year, will be sent on application. 
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